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New Short Cut in Harvesting, Storing and Feeding Hay | 


®\ When you cut hay at its most 
et valuable -stage, the leaves or 
tay blades are easy prey to sun, to 
A rain, even to dew. Every hour 
CASE) of exposure means losses of 

— vitamins and palatability or of 
protein and minerals. If leaves are 
shattered off, all these losses are 
still greater. 

In the Case System of making Air- 
Conditioned Hay these losses are 
largely avoided. Soon after cutting, 
the swath is side-raked into a high, 
fluffy, quick-curing windrow with 
leaves mostly inside, shaded from 
bleaching and excessive drying by 
the sun. 
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Final short-cut in the complete 
Case System is putting the leafy, 
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green hay into “packaged pasture” 
with the new Sliced-Hay baler. 
There is no rough handling...in 
fact, hardly any handling...as the 
pick-up lifts the windrow gently 
onto the apron of the continuous- 
feed baler. Safely inside the bale, 
there is no chance for the precious, 
protein-rich leaves to get away. 


Stored in the barn or stacked in 
the open, Sliced-Hay can be piled 
with breathing spaces between the 
bales for cooling air to circulate and 
continue curing. Three to five tons 
can be stored in the space taken by 
a single ton of bulk hay. Handling, 
hauling, and shipping all are easier, 
faster, less costly. 


At feeding time, Sliced-Hay bales 
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need no tearing apart. Instead, they 
separate into portions like slices of 
bread, again guarding the leaves 
from being knocked off. The appe- 
tite of your animals is anol by 
more of the color, aroma and soft- 
ness of summer forage. 


You may have to wait for the ben- 
efits of Sliced-Hay, due to prior 
orders for the allowable production 
of Case balers, but it will be worth- 
while for you to see your Case 
dealer now. Meanwhile, adjust your 
side-delivery rake to make wind- 
rows as near as possible like those 
built by a Case. 


Write for big free illustrated book 
on the Case System of Making Hay. 
J. 1. Case Co., Racine, Wis. 


* * * 


Three persons. ..and two of them may be 
youngsters. . .are all it takes to run a Case 
Sliced-Hay pick-up baler and the tractor 
which pulls it. They do a complete job 
from windrow to finished bales at the 
rate of two acres an hour in average hay. 
This baler has no heavy blocks to handle 
—bales are measured to uniform length 
automatically and separated by light 
metal dividers. 
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As a service to agriculture, this message is appearing in farm papers. It 
is one of a series urging farmers to adopt advanced practices, using 
equipment they already have to promote war-time food production and 
conserve agricultural resources. J. I. Case Co., Racine, Wis. 
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Buildings As Producers 


LTHOUGH he nowhere states it in so many words, 
Mr. Kaiser in the article starting on the page oppo- 
site has put eloquent emphasis on the place of agricultural 
engineering as a distinct and unified profession. He wastes 
no words on the obvious and oft-uttered advantage of ap- 
plying engineering to agriculture. Rather, he defines the 
more elusive part that agriculture in all its infinite inter- 
actions must play in our engineering. 

The term “functional requirements” for farm buildings 
has been bandied about as if these requirements could be 
determined once for all and made a permanent base for en- 
gineering ingenuity. He reveals these requirements as purely 
relative, varying according to the productive level of the 
animals involved. He dismisses the backward look (how 
high an investment a certain animal can support) and faces 
the question “how much does each dollar of a building in- 
vestment add to net animal productivity, at every level of 
such productivity and of investment per head.” 

With this approach, our work will be increasingly inter- 
woven with that of the animal geneticist, nutritionist, and 
husbandman. It seems obvious that as animals rise to new 
heights of producing capacity they will be more sensitive to 
their environment, the conditions which the engineer must 
create at minimum cost per increment of production. So, 
too, with crop storage. It will not be the lowest cost at 
which a bushel of beans can be stored, but the level of 
storage cost which brings the greatest net gain when the 
beans are sold or used. 

Add to all this the relation with an ever-advancing de- 
sign of field and building equipment and it becomes ap- 
parent that farm buildings do indeed present an engineering 
challenge. With the changes in farming practice and the 
decadence of existing buildings, there should be an era of 
unprecedented activity in our A.S.A.E. Farm Structures 
Division. 


Personal War Profiteers 


— as a demagogic device, or as a step toward 
destruction of capitalism through depletion of capi- 
tal, the shibboleth “take the profit out of war” leaves us 
completely cold. We have only contempt for those who 
would pervert the war effort into an expedient for redistri- 
bution of wealth or of revamping the social order which 
our sons and brothers risk their lives to defend. We defend 
profits, to the extent that they are taxable, asa fiscal measure. 
We deplore profits, to the extent that they bloat the bill for 
the war and particularly as they contribute to inflation. 

It becomes increasingly apparent that earnings or profits 
have little economic effect, and still less social significance, 
except as they appear in the form of personal purchasing 
power. Earnings held in a corporation treasury remain a 
bulwark against depression, a reserve for postwar expansion 
and employment. Paid out into personal pockets, either as 
wages or dividends, they put pressure on our supplies of 
consumer goods and widen the inflationary gap which in 
some quarters is declared the archdemon of inflation. 

As pointed out in these columns some months ago, pur- 
chasing pressure on consumer goods comes not from persons 
accustomed to goodly incomes, but from those whose in- 
comes, large or small, have suddenly increased. This means 
that our inflation problem is caused principally by persons 
who are profiting from the war. The logical anally is to 
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recapture those profits by an excess profits tax on personal 
incomes regardless of source, whether wages, dividends, § 


rr 


war; mitigate the mounting problems of alcoholism and J 


professional fees, or farm prices. 
Taxation of excess personal profits would ease the bur- 
den of war expense on those who are not profiting from the 


absenteeism ; reduce the load of war debt passed on to pos. 
terity by bond issues; and simplify the psychological phase 
of postwar adjustments. As the most complete and effective 
device for equalizing the economic impact of war, it should 
command the support of all who are sincere in their prcach- 
ments about equality of sacrifice. 

All this is of prime importance to the advance of agti- 
cultural engineering, particularly in the realm of farm 
building. Every penny that the dollar is discounted by 
advancing prices diminishes by one per cent the amount of 
farm improvement that can be done before the postwar 
price collapse. And the height from which prices fal! de. 
termines the degree and duration of the ensuing stagnation 
in which nothing is accomplished. 


Bonds for Rehabilitation 


N THE railroad field, we understand, there is a proposal 
to provide for “deferred maintenance.” War trattic is 
wearing out rails and rolling stock at a furious rate. Re- 
placement to keep pace with destruction is now neither pos- 
sible nor in a national sense desirable. Instead of disburs- 
ing all of the currently high earnings in taxes and dividends 
it is proposed to build up reserves definitely earmarked for 
postwar repairs and — 

We profess no wisdom in railway affairs, but we see in 
the principle of deferred maintenance something eminently 
desirable in farming. Much of the apparent affluence in 
agriculture is merely the conversion of capital into current 
income, liable alike to inroads by the tax gatherer and by 
diversion to consumer purchases. Depleted fertility, dilapi- 
dated buildings, disappearing fences, and wornout ma- 
chinery all are among the casualties of war unless definite 
provision is made now for their prompt replacement when 
materials and labor become available. 

To tax as income the amounts which except for the war 
would be put into maintenance, and which will be needed 
for rehabilitation later, is palpably unfair; indeed, a capital 
levy. Not for agriculture alone, but for the sake of postwar 
employment in the industries and trades which serve agri- 
culture, it would be wise to have reserves available anc’ ear- 
marked explicitly for such rehabilitation and nothing else. 
By absorbing purchasing power now they would help hold 
the line against inflation; by providing purchasing power in 
the critical days to come they would help hold off devastat- 
ing deflation. 

Since practical farmers are anything but accountants. and 
since six million small units would present an auditin.z job 
which might be a bonanza for bureaucrats but a hea:‘ache 
for everybody else, it is hardly feasible to provide for such 
deferred-maintenance reserves in the form of book entries 
and bank deposits. We offer for consideration as a ‘aitly 
foolproof device the issuance of special government bonds. 
They should be non-interest-bearing to preclude their being 
held as investments. They should be non-negotiable and 
non-transferable except with the property to which they ap- 
pertain. They should be non-redeemable until such time as 
it serves the national interest to release funds for rehalvilita- 
tion. (continued on page 314) 
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The Engineering Challenge of Farm Structures 
By W. G. Kaiser 


FELLOW A.S.A.E. 


S I see it the design and construction of farm buildings pre- 

A sents a problem in engineering of the same magnitude and 

importance as the development and operation of farm power 

and farm machinery. Both are intimately related to the enterprise of 

farming. Both are prime factors in the economical production of 

food and fiber. Both contribute directly to the efficiency and conse- 
quently to the general well-being of the farm people. 

I do not hold with some farm economists and farm managers 
who regard farm structures as a necessary evil to be tolerated. I 
challenge that type of thinking. It has been proved over and over 
agair. that farm buildings, properly designed and built, are an in- 
vestrsent which pay real dividends. I shall cite a few cases illus- 
trating how farm structures increase production and consequently 
farm income. 

In 1941 a creamery in central Illinois was obliged to reject 
11,000 cans of milk because it soured before it reached the plant. 
One day in March 1942 this creamery sent back 437 cans of sour 
milk. Whether this rejected milk was worth $2 a can or $3 a can 
the loss to the producers was enormous — and the nation lost much 
needed dairy products. Such losses are unnecessary and entirely 
preventable through the installation of proper sanitary facilities for 
handling and cooling the milk. Well-engineered dairy barns and 
milk-houses would have added thousands of dollars to the income 
of the producers in that one small area. 

Earl J. Cooper writing in “The Farm Situation” states that 
$75,000,000 could be added to dairy income in this country by 
eliminating causes leading to rejection of milk and cream at receiv- 
ing stations, and in another article in the same publication Mr. Coo- 
per states that mastitis, a common disease among dairy cattle, costs 
dairymen of this country $150,000,000 a year in reduced income. 

This scourge of the dairymen can now be substantially con- 
trolled. Among the control measures recommended is adequate stall 
space to safeguard the cows against injury. Floors and passage- 
ways should be constructed so as to give good footing. To keep 
down infection floors and stalls must be washed regularly and dis- 
infected. The agricultural engineer can do his part in the control 
of this disease by designing dairy barns which protect the animals 
from injury and which are easily kept in a sanitary condition. 

Some of you will recall the excellent paper presented by J. L. 
Strahan before the Farm Structures Division at a meeting of the 
American Society of Agricultural Engineers in 1927. In that paper 
Mr. Strahan carefully analyzed the cost of producing milk and 
proved that the dairyman was economically justified in providing a 
well-constructed shelter for his herd. This paper will be found in 
AGRICULTURAL ENGINEERING, January 1928 under the title “Are 
Farm Buildings an Expense 
oran Investment?” It’s worth 
studying. 

A high-producing cow is 
a highly developed milk-mak- 
ing machine converting feed 
and forage into dairy prod- 
ucts. She must be properly 
housed to do her best. The 
dairy sections of this country 
ate mostly in areas where ex- 
tremely severe winters pre- 
vail. The construction of 
warm, comfortable barns 
therefore becomes a necessi- 
ty. In the paper to which I 


—— 


An address before the an- 
nual meeting of the American 
iety of Agricultural Fngi- 
Poy at Lafayette, Ind., June, 


W. G. Kalser is agricultural 
engineer and manager, cement 
Products bureau, Portland Ce- 


ment Association. joists, and precast concrete slab roof 


The Charmany Farm one-story dairy barn near Madison, Wisconsin, is of all- 
concrete construction with waylite concrete masonry 


refer Mr. Strahan assumed a cost of $300 to build and equip a stall 
for one cow in a modern dairy barn. Now Mr. Strahan did not 
recommend that a farmer spend $300 a cow for a dairy barn. He 
merely took that figure as a basis for his calculation. Usually a 
good dairy barn can be built for less than $300 per cow. His 
figures showed that a good producing cow would have no diffi- 
culty in paying off a charge of $30 a year for rental (10 per cent 
on the stall investment) in such a building. 

You will be interested in some figures on the costs of pro- 
ducing milk obtained in a survey made by the agricultural engi- 
neering and farm management departments of the University of 
Missouri and reported by H. B. White in AGRICULTURAL ENGI- 
NEERING for June 1931 under the title “The Economics of Farm 
Buildings”. In this study it was shown that only 5.79 per cent of 
the cost of producing milk is in the service buildings. The items 
of cost as given were 

Interest on investment 

Veterinary service 


5.64 per cent 
0.67 per cent 


Pasture . 9.08 per cent 
Roughage 10.94 per cent 
Concentrates ; 67.86 per cent 
Buildings . .. . 5.79 per cent 


Where farm economists are likely to err in figuring whether a 
dairy cow can pay the rent on the stall she occupies is that they 
base their studies on a cow of average earning capacity and place 
her in a better-than-average barn. Now the average milk cow in 
the country produces around 150 lb of butterfat in a year, and it 
is doubtful if that average cow could justify any kind of a shelter. 
I doubt if she could pay for more than part of the feed she con- 
sumes. The sooner such an animal is sent to the butcher’s block 
the better. Her beef ration points would at least have some im- 
mediate value. 

What I have said about building dairy barns for low-producing 
cows applies in equal measure to constructing shelters for low-grade 
swine and poultry. High-producing animals can justify the cost of 
their shelter; low producers cannot pay for any kind of shelter. 

Before leaving the subject of justifying the cost of animal shel- 
ters I would like to point out what a relatively small part of a good 
cow’s production is required to pay for her shelter. Let's assume 
it might cost $300 to provide adequate housing for a good cow. 
Such a barn should last 50 years, but to be conservative let’s as- 
sume its useful life to be 25 years, and that the $300 cost per stall is 
to be completely amortized in 25 years and that interest at the rate 
of 41/4 per cent is to be charged on the unpaid balance. According 
to standard tables a payment of $1.65 per month would completely 
amortize $300 in 25 years. 
This is around 3 lb of butter 
per month at current prices. 
This is less than 10 per cent 
of the production of a cow 
producing 400 Ib of butterfat 
a year. However, if the cow 
in this example had produced 
only 150 lb of butter a year 
and occupied a stall costing 
$300, it would have taken 
24 per cent of her production 
to pay for her shelter. On 
the other hand, if we had 
based our calculations on a 
cow producing 600 lb. of 
butter per year, her shelter 
cost would have been but 6 
per cent of her gross earn- 
ings. The conclusion to be 
drawn from this illustration 
is that a high-producing cow 


walls, can easily justify a well-built 


precast concrete 
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shelter whereas a low producer deserves little more shelter than 
that afforded by a straw stack. : 

In discussing the engineering phases of a problem it is neces- 
sary to stick pretty close to the economic considerations and you 
will understand why I keep harking back to the item of cost. In 
some studies on costs made by the division of agricultural eco- 
nomics of the University of Minnesota and reported by H. B. 
White and L. W. Neubauer in AGRICULTURAL ENGINEERING for 
January 1934 under the title “Farm Building Costs and Labor Earn- 
ings’, it was found that dairy farms having the largest investment 
in service buildings also had the highest labor earnings. The high 
ten farms in the dairy group showed that for an additional $401 
annual cost of buildings there was an increase in labor earnings 
of $1,134. 

It might appear that I am advising huge expenditures for farm 
buildings. That is not the case. I am merely trying to point out 
that adequate buildings are as essential in the efficient production of 
farm products as up-to-date equipment is in the factory for pro- 
ducing manufactured goods. 

So far I have not touched on the labor-saving possibilities of a 
carefully designed dairy barn. Labor requirements for dairy hus- 
bandry are known to be high. I have seen reports indicating labor 
requirements as high as 200 hr per cow per year. The average is 
perhaps somewhere around 150 hr per cow per year. 

An efficiency engineer, in looking for ways to cut dairy pro- 
duction costs, would look twice at the high labor requirement and 
would immediately see if something could not be done about re- 
ducing that item of expense. And it can be done. Permit me to 
cite you a specific case. 

A Boone County, Missouri, dairyman (See ‘“Capper’s Farmer” 
for May 1939: “Sanitary Dairy Unit’, by Geo. Armstrong) with 
the assistance of the Missouri college of agriculture redesigned and 
rebuilt his dairy unit to meet the requirements of the local milk 
ordinance. Soon after the new plant was completed the owner co- 
operated with the dairy department of the college in making a 
study of the time required for milking in this plant as compared 
to the time cOnsumed in a standard dairy barn. Only 5.7 min a 
cow was needed in the new plant, while the average for the other 
barn was 7.8 min, or a saving of 71 min a day for his herd. Most 
of the time saving was due to the more compact working space. 

And another specific case. My associate, E. L. Hansen, visited 
a farm near Rockford, Illinois, last week at which some remodeling 
of a dairy barn had been done and a new milkhouse had been 
erected adjacent to the barn. This location saved time formerly re- 
quired to haul milk to a more distant milkhouse. By facing the 
cows out in the barn he was able to back the spreader into the 
litter alley to clean out the stalls. This farmer is convinced that 
the new setup saves him at least 1 hr a day. 

Any time saved should have a real dollar and cents value, par- 
ticularly in these times of labor shortage. The saving of 1 hr a day 
at 50c an hour will completely amortize a building costing $2,700 
over a period of 25 years, paying 414 per cent interest on the un- 
paid balance. Think what that means. A farmer would be justified 
in making an additional expenditure of $2,700 for improvements 


e (Right) Placing concrete for one of the longitudinal beams supporting 
the concrete roof of the one-story Charmany Farm dairy barn. The 


* basic requirements to be met are specified. 


(Left) Laying wall of concrete blocks in the construction of a hog plant 


tar and gravel application to make it watertight 
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having a useful life of 25 years whenever the use of such improve. 
ments would save an average of 1 hr.a day. 

The engineer is beset with many problems in designing suitable 
farm structures. Probably his greatest handicap is the absence of a 
common understanding of the conditions which must be fuliilled 
by the completed structure — that is, what are the optimum con. 
ditions of temperature, light, space requirements, relative humidity, 
and so on for dairy cattle, beef cattle, hogs, sheep, and poultry, | 
grant that there is no lack of ideas, often very divergent ideas, as 
to what constitutes the best environmental and other conditions, 
but what we agricultural engineers most need now is a common 
agreement among agricultural authorities on these factors. Once 
the functional requirements are definitely stated the probleia of 
design and construction becomes relatively easy. Engineers know 
enough about structural materials to design a building once the 


There are many inconsistencies in available data and farm build- 
ing plans but not more than was to be expected when the origin 
of most farm building plan services is considered. I speak trom 
experience for I was in at the start of organizing such a plan ser- 
vice at one of the state colleges. I was a raw recruit just having 
received a bachelor of science degree. I had lived on a farm and 
knew something about the practical needs of farm buildings. 1 had 
acquired some knowledge of the use and strength of construction 
materials in my college course but frankly there was a whole lot 
of information that was not available to me. I did what I expect 
every other novice would do under similar circumstances and that 
is collected all the bulletins I could find on the particular farm 
structure on which I was working at the time and took a sort of 
general average of recommendations, some of which probably were 
obsolete at the time, and mixed these with several parts of my own 
ideas and created a new design for a farm structure —a sort of 
a hybrid you might call it. 

Many farm building plans have had their origin in the mind of 
some farmer who wrote in to his state college for special plans to 
meet his requirements. When completed these looked pretty good 
to the designer and were added to the plan service. Is it any won- 
der then that there are more than 500 designs for poultry houses 
in the various plan services in this country. Is it any wonder that 
adjoining states having almost identical climatic conditions would 
be found recommending poultry houses that were about as different 
from each other as two poultry houses could be. The situation 
with regard to other farm building plans is in about the same 
general state of confusion. I suspect that an honest confession from 
the men here representing farm machinery, farm power, land utili- 
zation, and other phases of agricultural engineering would reveal 
no better state of affairs in their chosen line of specialization. 


Now a great deal of progress was made in the direction of 
standardizing farm building plans when groups of colleges through 
their agricultural engineering staffs pooled their best plans and 
formed regional plan services, as, for example, the Midwest Farm 
Building Plan Service; Plans for Farm Buildings for Northeastern 
States; Plans for Farm Buildings for Southeastern States; Plans for 
Farm Buildings for Western States. This collective action elimi- 


ends of the precast joists project into the beam and the concrete roof 
slabs are laid over the joists. The roof slab is finally covered with @ 
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nated many of the inferior 
plans. There continued to be 
many inconsistencies in design 
factors. These regional plan 
services provided plans but 
gave the designing engineer 
little information on basic or 
functional requirements of the 
several farm buildings, infor- 
mation which he needed in 
preparing suitable plans using 
any one or a combination of a 
number of construction materi- 
als. The big trouble with a 
standard plan is that it is like- 
ly to illustrate the use of but 
one construction material 
whereas there may be a num- 
ber of other materials equally 
suitable for the purpose. In 
other words, standard plans 
were often inadvertently unfair 
to those construction materials 
not indicated on the drawings. 
Recognizing that little further progress could be made in im- 
proving farm structures until a set of basic functional requirements 
for the principal farm buildings was developed, a group of agricul- 
tural engineers representing the building materials interests tackled 
this job. It has initiated work whereby the U. S. Department of Agri- 
culture in cooperation with state colleges has undertaken a program 
to develop functional requirements. At the present time a national 
report on the functional requirements of hog houses has been fin- 
ished and is ready for printing. A similar report on the functional 
requirements of dairy barns is nearing completion to be followed 
by reports on other major farm structures. These should be of in- 
estimable value to farm structures designers. They will not be the 
last word on the subject as they represent but a cross section of the 
best thought that is available and there is considerable difference of 
opinion among recognized authorities. In some cases it is obvious 
that a program of research will have to be undertaken before the 
desired information will be available. It is probable that it will 
neither be possible or desirable to define too closely what the basic 
functional requirements of a farm building are. In the design of 
animal shelters is it not possible that the animals can adapt them- 
selves to quite a wide range of environmental conditions? What 
the range is again we don’t know —a further challenge to the re- 
searcher and designer of farm structures. Functional requirements 
are not static and the setting up of fixed standards might militate 
against originality or improvement in design. Most certainly the 
agricultural engineer would not want that situation to occur. 


I have been actively engaged in some phase of farm building 
design and/or construction since 1914. I trust that my 29 years of 
work in this field has not resulted in my acquiring too fixed ideas 
concerning the functional requirements of farm buildings or of the 
materials used in their construction. During that time I have wit- 
nessed many changes in farm building design and construction. 
Compare the dark, smelly, unsanitary dairy barns of 30 years ago 
with the clean, sweet, modern dairy barns of today and you get 
what I mean. The horse barn of yesteryear often the most impres- 
sive service building on the farmstead has largely yielded to the 
machine shed of today. The design of grain storage bins is re- 
ceiving a great deal of attention necessitated by the changing 
methods of harvesting and by the need’ to provide storage for longer 
periods on the farm. The half and full monitor roof type hog 
houses and poultry houses which were so common 20 to 30 years 
ago are vanishing from our farm landscapes. They were cold, 
drafty, expensive and deserved no better fate than has befallen them. 
What about the dairy barn with the voluminous hay loft? Is it on 
its way out through wider use of grass silage, chopped and field 
baled hay? In other ways farm structures are constantly undergoing 
change. There probably will not be any miraculous changes in de- 
sign and construction. Progress in the design of farm structures 
is evolutionary, not revolutionary. Many changes will be brought 
about but they will evolve as a gradual transition. 


Today as you travel across the countryside numerous new small 


A view of the efficient hog production plant on the Hans Hansen farm near 
Cordova, Illinois 
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poultry houses and hog houses 
may be seen. Almost every 
building material dealer's yard 
has a stock of them. The ques- 
tion might well be raised: Are 
these small structures indica- 
tive of a trend away from the 
larger fixed structures to small 
movable buildings? In my 
opinion this situation is the 
result of temporary conditions 
and is a matter of expediency 
with the farmer. He needed 
additional housing facilities to 
meet the increasing number of 
hogs or chickens he was rais- 
ing in order to meet food pro- 
duction goals. He did not have 
the time and often could not 
get the materials to build 
larger structures. Moreover, he 
was not certain that he would 
need the additional facilities 
for shelter after the war and so invested in temporary equipment. 
Building material dealers, too, have had a lot to do with this situa- 
tion, They saw an opportunity to make a profit in working up 
stocks of lumber and selling it as completed buildings. I regard 
the increase in these small structures primarily as a temporary ex- 
pediency to provide supplemental housing for the duration. Now 
that is my opinion. Time will tell whether I am right or wrong. 


Again we hear and read a great deal about prefabrication and 
how it will revolutionize construction methods. Prefabrication will 
increase but I do not anticipate any startling amount of prefabrica- 
tion. I doubt if it will go much further than to the making of 
panels, sections, door and window assemblies, etc. The labor unions 
intend to unionize these shops, and with equal or higher labor cost 
in the shop compared with that in the field, the shop method will 
be working under a handicap. This applies more particularly in 
farm construction since in normal times a farmer and his sons or 
his hired help do a great deal of the construction work at a low 
out-of-pocket expense. 

The war, particularly the food production program, has focused 
attention to the need and value of farm buildings as has never been 
the case heretofore. The need was felt primarily because of insuffi- 
cient shelter for the increasing numbers of farm animals and lack 
of suitable storage space for farm crops. Unquestionably farm pro- 
duction is being markedly impeded by lack of adequate farm build- 
ings. In support of this statement I would like to quote a few 
brief extracts from an article in “Farm Journal and Farmer’s Wife” 
for July 1943. This article under the heading “Deplorable’’, gives 
some of the results of a survey made among 10,000 farmers by 
Purina salesmen, for example: ‘50 per cent of poultry ‘flock had 
insufficient housing space; 15 per cent of the herds of swine had 
no farrowing houses; 17 per cent did not have enough farrowing 
pens, the pens were too small in 23 per cent of the cases.” If this 
country falls short of its goal in food production it may be due as 
much to inadequate farm buildings as to bad weather conditions 
or to the lack of farm machinery. 

A less direct but nevertheless tremendous loss is being sustained 
by farmers because structures do not meet standard sanitary require- 
ments to safeguard the health of the animals and to protect farm 
products from deteriorating or becoming worthless before reaching 
the market. Then too there is the further loss on account of the 
inefficiencies in the planning of the related buildings which results 
in much loss of precious time. Many farm improvements like paved 
feeding floors for hogs and cattle more than repay their cost with 
each year’s use through feed saved, greater poundage of beef and 
pork produced, improved health of the animals, and the saving of 
labor for the farmer. It is in times like these that the value of 
farm improvements as a means of producing and conserving food 
is realized. 


What about the postwar situation for farm buildings? For 


twenty years or more farm buildings repair and construction has 
not kept pace with wear and tear, depreciation, and obsolescence. 
(Continued on page 292) 
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Prefabricated Grain Bins for Emergency Storage 
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By H. J. Barre 


MEMBER A.S.A.E. 


HIS paper discusses the different types of prefabricated grain Certain requirements were considered essential in these bins 
bins purchased by the Commodity Credit Corporation during considering the manner in which they were purchased and the pur- 
the summer of 1942 for the storage of large quantities of | poses for which they were to be used. Those considered most im- 
wheat throughout the Midwest. The Farm Structures Research Di- portant are as follows: 
vision of the former Bureau of Agricultural Chemistry and Engi- 1 Demountability. In order to be able to ship them from the 
neering assisted in the procurement of the bins through the prepara- _ fabricating plant to their destination and possibly at a later date 
tion and checking of plans and specifications. Also, inspections of transfer the bins from one area to another, it was desirable to have 
the bins were made at a large number of the prefabricating plants the bins supplied in demountable sections. 


and in the field. 


2 Cost. The unit cost of the bins had to be comparable to that 


Early in May 1942 the Department of Agriculture decided to of conventional types in use on farms. 


purchase prefabricated wood bins to 
provide storage for more than 100 
million bushels of wheat. The bins 
were purchased by the Commodity 
Credit Corporation and either sold to 
farmers or used by the Corporation 
itself for the storage of wheat in 
those areas where storage was badly 
needed. The problem of providing 
this amount of storage during the 
time available was complicated by the 
following conditions: 

1 There was not enough lumber 
and nails in local lumber yards to 
provide even an appreciable part of 
the storage needed in many of the 
localities. 

2 The restrictions placed by the 
freeze order on lumber in May 1942 
made it difficult for local yards and 
fabricators to obtain lumber. 

3 A large number of contractors 
located in widely separated localities 
were required to obtain the volume 
of production necessary to supply bins 
for this amount of storage. 

4 Experience with prefabricated 
wood grain bins of the type desired 
was lacking almost entirely. 


In view of the emergency situa- 
tion and in view of the inability to 
obtain the desired number of bins on 
a single set of specifications, it was 
decided that the bins be contracted 
for on a negotiable basis. The con- 
tractors were called upon to submit 
their own designs and specifications. 
These were checked for strength and 
other important requirements. This 
procedure was considered desirable 
because many of the contractors had 
had considerable experience in pre- 
fabrication of houses in connection 
with defense and war activities. It was 
thought also that prefabricators would 
be able to supply new ideas and de- 
signs which would contribute to the 
construction and serviceability of the 
bins. However many of the new ideas 
so submitted were considered imprac- 
tical under the circumstances. 


A peper presented at the fall meeting 
of the American Society of Agricultural 
Engineers at Chicago, Ill., December, 
1942. A contribution of the Farm Struc- 
tures Division. 


H. J. Barre is agent in charge, grain 
storage investigations, farm structures 
research division (BPISAE, ARA), U. 
S. Department of Agriculture. 


3 Salvage and Other Utility Value. 
The salvage value and the possibility 
of using the bin for other purposes 
were considered highly desirable. 

4 Ease in Erection. The ease with 
which bins could be erected in the 
field with unskilled labor was given 
much weight. Also, methods of con- 
struction which eliminate or lessen 
the chances for error in erection were 
considered highly desirable. 

5 Other Requirements. Careful 
consideration was also given to other 
requirements including filling doors, 
headroom for inspection and samp!- 
ing, and provision for ventilation. 
Filling doors were supplied in both 
gable ends in most bins. While these 
are not as satisfactory for filling with 
a portable elevator as hatches in the 
roof, they can also be used for limited 
ventilation if necessary. Full-height 
doors were supplied in most bins, 
especially in those which might later 
be used for other purposes. In some 
of the larger bins to be used only for 
gtain storage, a 2x214-ft door for 
emptying and access to the bin was 
supplied. 

Nearly all the bins were built 
with sufficient pitch to give at least 
4 ft of headroom for inspection and 
sampling of the grain. In the bins 
with a flat roof, additional wall 
height was added to give the desired 
headroom. 

No special provision for venti!a- 
tion was made because only dry grain 
was to be stored in the bins. How- 
ever, the doors in the gable ends may 
be opened slightly to provide a limi- 
ted amount of ventilation which is 
considered necessary only in case 
high-moisture grain exists in the vp- 
per layer as a result of leaks or ec 
cumulation of moisture. Therefore, 
the doors were hinged at the top to 
prevent ordinary rains from blowing 
in when slightly open. 

A number of different types of 
bins were purchased. In the early 
stages of negotiation only the rectan- 
gular type of bin was considered, 


since this type was generally pre- 
Fig. 1 Typical prefabricated sectional wood grain bins e ferred. 
(Top) A group of 12x16x10-ft bins. The capacity of each is 7, eC 
1600 bu © (Center) A 14xi6x10-ft bin with a capacity ot , Prefabricated, Rectangular, Sec 
1860 bu. Many bins of this type were supplied with an 8-ft ‘onal Bins. By far the largest num- 
section added to the right end of the bin, making it 24 ft q 
long and giving a capacity of 2790 bu e (Bottom) An 8x16x- ber of bins P urchased were of the 


8-ft shed roof bin with a capacity of 820 bu prefabricated, rectangular, sectioual 
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type, with capacities ranging from about 600 to 2800 bu (Fig 1). 
Common sizes were as follows: 8x12x8, 10x16x8, 12x16x10, 14x- 
16x10, 14x20x10, and 14x24x10 ft. A number of precut bins (Fig. 
2° were also supplied. 


After a preliminary study of the sizes of bins to be purchased, 
it was found that by increasing the height from 8 to 10 ft a saving 
of about 2c per bu of capacity could be effected. Early quotations 
by different contractors were rather high, ranging from 19 to 30c 
per bu of capacity. The first contracts for wood bins were completed 
at about 12c per bu at the fabricator’s plant. Freight costs on units 
veried considerably, but in most localities these ranged from 1 to 
2c per bu, providing the distance of shipping did not exceed 500 
miles. In other words, bins of this type were delivered at shipping 
points at a cost of about 14c per bu. 

Later a number of designs and plans were prepared in an at- 
tempt to obtain some uniformity. As a result, about four or five 
such plans of rectangular types of bins were prepared. However, 
specifications for bins, even with the same design, were varied con- 
siderably to meet local conditions, including kinds of wood, grades 
of lumber, and certain framing details. 

The earlier designs did not provide for sufficient ties to prevent 
noticeable bulging. Some of the first bins were filled experimentally 
with grain to determine what additional ties or braces were needed. 
Adequate tieing and bracing were considered especially important 
in bins to be located along railroad sites where vibration from 
passing trains subjects structures to greater stresses. The likelihood 
of uneven settling of the temporary foundations of masonry blocks 
also produces greater stresses. In general, cross and longitudinal 
ties of 2x6’s and 2x4’s were supplied at a height of about 6 ft 
above the floor. In some of the larger bins, especially those in 
which the floor panels were not fastened together securely, ties were 
also supplied 4 ft above the floor. 


A surprisingly large number of nails is required for this type of 
bin. For example, in the 12x16x10-ft bin about 85 lb, and in the 
14x24x10-ft bin 110 lb of nails were required. 


One disadvantage of this type of bin was the high freight rate 
and large shipping space required. Only three or four bins of the 
larger sizes could be placed in a car. 


Wood Plank Bin. The plank bin (Fig. 3) consists of 2-in lum- 
ber fastened at the corners through simple notches. Horizontal ties 
and uprights provide the added strength necessary to resist the 


Fig. 4 (Left) A 12-sided wood stave 
bin. The staves which are of 2-in 
tongue and groove planks are 6 and 
8 ft long. Floor is also of 2-in 
planks, tongue and groove. Roof con- 
sists of roll roofing laid over wood 
sheathing. Diameter, 18 ft; height, 
16% ft; capacity, 3340 bu e Fig. 5 
(Right) A circular grain bin with 
walls and roof made of plywood 
glued at the joints and covered with 
roll roofing to give weather protec- 
tion. Lightweight steel bands have 
been supplied to this bin for added 
strength. This precaution has been 
taken on a number of bins to over- 
come weaknesses due to defective 
glued joints. Diameter, 19 ft; height 
to eave, 10 ft; capacity, 2250 bu 


Wik « a 


Bed 


Fig. 2 (Left) A 1600-bu precut wood 
bin. The dimensions are 12x16x10 ft 
e Fig. 3 (Right) A bin of tongue 
and groove wood planks. Notched 
horizontal ties and uprights provide 
the necessary strength to resist the 
grain pressures. Nails are required 
only for roof and floor. Dimensions, 
14 ft 9 inx14 ft 9 inx17 ft. Capacity, 
2950 bu 


pressure of the grain. The planks were cut to a tongue and groove 
pattern to provide weathertight joints. This method of construction 
permitted the use of green lumber, since any shrinkage in the joints 
was overcome by settling of the wall, especially when the bin was 
filled with grain. The cost of this bin was about 12c per bu. Al- 
though 2-in lumber is used for the walls and floor, the board feet 
of lumber per bushel of capacity for this size of bin is not appre- 
ciably greater than that for the prefabricated sectional bins. The 
freight rate on a bin of this type is also much lower, being the 
same as that for lumber. The planks in this bin can be readily 
salvaged for other uses. 


Wood Stave Bin. Wood stave bins (Fig. 4) of short 2-in 
planks were obtained for storage in the Northwest. The diameter 
is 18 ft and the height 161/ ft. It has a capacity of 3340 bu. The 
principal advantage of this type of bin is that it can be made of 
short-length lumber. As in the case of the wood plank bin, shrink- 
age of the staves presents no problem. The lengths of the staves 
are 6 and 8 ft. The bin has twelve sides. There are twice as many 
6 ft as 8 ft staves, which is about the same proportion when cut 
from random lengths of planks. While the staves are precut and 
dressed, the freight rate is the same as for lumber. The flooring 
is also of 2-in planks. A flat roof appears to be the most practical 
for this type of bin, although the wall has to be made about 18 in 
higher to provide sufficient headroom for inspection and sampling. 


Plywood Bins. Plywood bins (Fig. 5) with a capacity of 2250 
bu were purchased from two different contractors. The bins are 19 
ft in diameter and 10 ft high. The wall panels consist of 5/16-in 
4x10-ft plywood sheets glued at the joints with 4-in plywood gus- 
sets on both sides. The roof was likewise made in prefabricated 
sections. The supporting members consist of 1x3 rafters spaced 
about 16 in apart at the base of the roof. Douglas fir plywood with 
a water-resistant glue of the type used in concrete form plywood 
was used for the walls and roof. Plywood of exterior grade could 
not be obtained. because of its demand for war and defense pur- 
poses. Therefore the painting of this plywood was not considered 
as adequate protective covering. The best compromise for protect- 
ing the plywood against weather appeared to be the application of 
35-lb smooth-surfaced roll roofing glued to the wall and roof 
panels with hot asphalt. : : 


The rather low freight rate and the fact that 15 bins could be 
placed in a car for shipment were considered to be advantages of 
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Fig. 6 (Left) A grain bin with walls and roof of %-in insulation board. 
Wall panels are 4 ft wide and 10 ft high and consist of two thicknesses 
of board with a %-in air space between. Roof is made of several sec- 
tions with two laminations. Floor is of wood laid on 4x4-in joists. Light 
bands are supplied to take care of the hoop tension. These are bolted 
at wall panel joints. Diameter, 19 ft; height to eave, 10 ft; capacity, 


this type of bin. Further, the cost of about 12c per bu made it 
rather economical. This cost included a wood floor laid over 4x4 
joists. 

A number of failures of this type of bin have occurred in the 
field. This was due to faulty gluing of joints made either at the 
fabricating plant or in the field. A number of tests made on these 
joints indicated that they could be improved considerably by using 
better gluing techniques and by using nails spaced about 4 in apart 
near the edge of the gussets. 


Further developments on this type of bin are being made with 
a view of overcoming some of the principal objections. One of these 
is a field joint requiring no gluing in the erection of the bin. 


Bins of Insulation Board. A number of bins (Fig. 6) con- 
structed of 3@-in insulation board have also been purchased. The 
cost of these is low in order to make it possible to compensate in 
part at least for some of its disadvantages, in that the material has 
very little strength and resistance to shock and penetration. The 
material was also less critical than the wood used in a large num- 
ber of bins. Steel bands were supplied to take care of the hoop 
tension. 

A few types of prefabricated bins which previously had been 
distributed through regular commercial channels were also pur- 
chased in limited quantities. These included bins of a circular type 
(Fig. 7) reinforced with steel hoops and a 12-sided panel bin (Fig. 
8) the walls of which consist of matched vertical siding over 1-in 
sheathing. 

Experimental units of other types of bins proposed as suitable 
for the storage of grain were built and filled at the different ex- 
perimental grain storage sites to determine their suitability for grain 
storage. Test bins with improvements to overcome certain weak- 
nesses, as well as bins to demonstrate the feasibility of substitutes 
for siding and roofing, have also been erected and filled and are 
now under observation. 


The Engineering Challenge of 


Farm Structures 
(Continued from page 289) 


for farm products after the war I can foresee a tremendous expan- 
sion in farm building construction. The desire to build is there; 
the need is real and urgent and funds will be available to do the 
work. The big question which we as agricultural engineers should 
ask ourselves is can we supply the technical services which will 
enable the farmers of this country to build structures which are 
correctly engineered — buildings that will satisfy the functional re- 
quirements and that will be economical and efficient? 


My subject is the engineering challenge of farm structures yet 
I find myself challenging the engineers who are largely responsible 
for the design of better farm structures. If we do not accept that 
challenge, who will? Farm structures has been the step-child of the 
construction industry; the architectural profession is seldom called 
in to design farm buildings. There are no building codes or regu- 


cs 
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2250 bu e Fig. 7 (Center) A circular grain bin of matched vertical 
siding. Steel hoops are supplied to resist the grain pressures. Diameter, 
15 ft; height, 10 ft; capacity, 1700 bu e Fig. 8 (Right) A 12-sided pr- 
fabricated bin. Floor, wall, and roof are ali in prefabricated sections. 
The walls consist of matched vertical siding over 1-in sheathing. Diam- 
eter, 14 ft; height, 10 ft; capacity, 1300 bu 


lations to govern farm construction — no inspection to insure 
structural soundness. There is no financing organization like the 
Federal Housing Administration which exercises a certain supet- 
visory control over design and construction. 

Every farm structures engineer knows how desperately the farm- 
er needs technical assistance. Again let me refer to a recent obser- 
vation of my associate, Mr. Hansen, to illustrate this point. A new 
hog house was being erected near St. Charles, Illinois. The work- 
men were doing an excellent job of building. The hog house 
looked very impressive to the casual observer but on close exami- 
nation it was found that the ceiling was 16 in higher than neces- 
sary. This meant greater construction cost, also a building which 
would be harder to maintain in a comfortable condition in cold 
weather. Another serious mistake was that the floors were made to 
slope from the feed alley to the outside which is bound to result 
in wet bedding and unsatisfactory farrowing pens. This farmer 
would have been money ahead had he employed a competent farm 
structures engineer to design his hog house. 

Time does not permit me to cite other cases but you will agree 
I'm sure that the need for giving farmers technical advice in their 
construction problems is real and urgent. 

The engineering problems of farm structures challenge the best 
brains in our profession. I shall attempt to enumerate some of the 
qualifications for a competent farm building designer: 


1 The farm structures engineer must have an intimate know!- 
edge of the functional requirements for each of the different farm 
structures — hog houses, poultry houses, dairy barns, grain storage 
bins, and so on. Each type of building has a distinctly separate set 
of requirements. 

2 He must be familiar with the different materials of construc- 
tion which are available for farm construction. He should know 
how to use them to best advantage separately and in combination 
with each other. He should know approximately what it will cost 
to fabricate the materials on the building site. 

3 He must be capable of undertaking structural design. Some 
of the design problems confronting the farm structures engineer 
are complex and indeterminate requiring a knowledge of structural 
desicn. If he has some architectural training in addition so much 


_ the better. 


4 The farm structures engineer must keep his ear attuned to the 
constant changes which are taking place in agriculture. 

5 He must have some of the qualifications of a farm manager 
to understand the relation of the different farm buildings and plen 
them with a view to saving labor. 


6 To sum up, the farm structures engineer must be a jack of 
all trades. He must qualify as a structural engineer, as a sanitarian, 
as a farm manager, often as a livestock or crop specialist. 


And now a final word. Farm structures present an engineering 
problem and challenge of the first magnitude. How well we accept 
that challenge now and in the future is strictly up to us. In my 
opinion the American Society of Agricultural Engineers has before 
it a golden opportunity to assume leadership in rendering a real 
service to agriculture through the improvenient of farm structures. 
More than a passive interest is needed to do the job. 
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Labor Duty in the Harvesting of Ensilage 


By J. B. Davidson, C. K. Shedd, and E. V. Collins 


FELLOW (CHARTER) A.S.A.E. FELLOW A.S.A.E. 


HE preservation of succulent crops by storage in airtight 

structures is a practice more than a century old. The early 

silos used in southern Europe were, for the most part, little 
more than pits into which green forage could be packed with but 
little if any preliminary processing. In the United States, begin- 
ning about 1850, the type of silos constructed was changed until a 
large part of the structure was aboveground. This trend in the 
type of structure continued until silos of considerable height were 
built. These structures aboveground made the removal of ensilage 
comparatively easy, as it was only necessary to fork or rake the 
feed out of a door, usually extending continuously up and down 
one side, and let gravity carry it down to the feeding cart or 
conv: yor. 

The aboveground silo made it necessary to chop the forage so 
that it could be easily conveyed up into the silo by an elevator 
of the chain and flight type or of the blower type. Chopping also 
facilitated the packing of the silage and made its removal easier. 

Although silos have continued to be considered more or less 
essential equipment for the feeding of dairy cows their use in 
other than strictly dairy farming sections has passed through alter- 
nating periods of popularity and decline. This is particularly true 
in certain sections of the corn belt where the corn crop furnishes 
forage admirably suited to storage in the silo. It would appear 
that all authentic feeding information indicates that corn ensilage 
is a valuable feed for all breeds of cattle and sheep. Many live- 
stock men continue to be enthusiastic for ensilage as a feed, in- 
dicating that there must be good reasons for the apparent decline 
in the use of the silo. 

A cursory study of the silo situation indicates that filling a 
silo under the usual conditions represents a real labor problem 
which many farmers would like to avoid. The usual plan of opera- 
tion, consisting of the cutting of the corn in the field with a corn 
binder, loading, hauling, and feeding to the stationary ensilage cut- 
ter, involves under the usual prevailing conditions a large force of 
men and much of the work is very arduous. The operation fre- 
quently calls for the exchange of labor. This can be best arranged 
when the cooperating farmers are on about the same basis as to the 
amount of work to be exchanged. Farmers who have a small crop 
to place in silos do not care to cooperate with farmers having a 
large crop to handle. Extensive farmers having several silos and a 
suficient force of workmen, get along somewhat better because 
they are in a measure self-sufficient. At any rate the situation is 
such as to appear to make the harvesting of ensilage an inviting 
field for agricultural engineering research with the rather specific 
objectives of reducing the labor: required, changing the character 
of the labor, and reducing the cost of harvesting. 

Studies in the harvesting of ensilage were started at the Iowa 
Agricultural Experiment Station in the fall of 1940. The prelimi- 
nary work consisted in making an analysis of ensilage harvesting as 


f practiced on the college farm to determine the amount and distri- 


bution of labor. It would 
have been better in some re- 
spects to have used as a basis 
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An ensilage harvester at work in the field 


MeMBeR A.S.A.E. 


or starting point an analysis of the ensilage harvesting enterprise 
as practiced with teams for hauling wagons and pulling the corn 
binders. Instead the first studies were made with all operations 
carried out with tractors, which undoubtedly required less labor 
because less time was used in hauling. 

Table 1 gives the labor used in harvesting ensilage with corn 
binders and a stationary silo filler. These data should represent con- 
ventional practice. The crew worked hard and the output was con- 
sidered average. The distribution of the labor indicated where 
some improvement could be made. It is to be noted that 53.7 per 
cent of the labor was used in loading the forage, and at the same 
time this labor was very arduous. It can be pointed out that a 
part of this labor could be saved by equipping corn binders with 
elevators to carry the bundles of fodder on to the wagons as they 
are drawn beside the binders. As silo filling is generally practiced, 
however, the binders are operated in advance of the loading. 


TABLE 1. LABOR USED IN HARVESTING ENSILAGE WITH 
CORN BINDER AND STATIONARY SILO FILLER 


Equipment Number of men 
Cutting—-single-row corn binder pulled by small tractor 


1 

Hauling—three trailers pulled by three tractors 3 
Loading 5 
Feeding—in addition to haulers 1 

Length of haul, 0.4 mile 

Labor* Man-hours 

per acre per ton per cent 

Cutting 8 -08 3.7 
Loading 214.7 1.11 53.7 
Hauling and unloading 7.0 -66 32.1 
Feeding 2.3 -22 10.5 
Total 21.8 2.07 100 


*Does not include two men in silo distributing and tramping ensilage. 


After the preliminary studies, a field harvester was substituted 
for the corn binder and a blower for the silo filler at the silo. 
Table 2 reports the labor used and the equipment and operations 
performed. The distribution of the crew and the labor required 
for each operation is reported. 


TABLE 2. LABOR USED IN HARVESTING ENSILAGE USING 
A FIELD ENSILAGE HARVESTER 
Equipment Number of men 

Ensilage harvester drawn by tractor 1 
Hauling—4 trailers 7x14 on rubber tires 
1 tractor to pull trailers while loading 1 
2 1%-ton trucks carrying load and pulling trailer 2 
Unloading—Blower operated with tractor 5 

Length of haul, 1.5 miles 


Labor* Man-hours 
per acre per ton per cent 
Harvesting 1.Tf +13 11 
Hauling 5.1 .39 33 
Unloading > 8.5 pS 65 56 
Total 15.3 1.17 100 


*Does not include two men distributing and tramping ensilage in the silo. 
yOwing to the lack of coordination the harvester was not kept busy. 
It was observed that 24 
per cent of the time of un- 
loading was used at the 
blower in the change of an 
empty trailer for a full one. 
It was also observed that if 
this loss of time could be 
eliminated the field harvester 
could be kept busy. The 
blower was provided with a 
conveyor which was lifted to 
a vertical position while a 
new load of ensilage was 
driven into place and then 
lowered across the end of the 
trailer for unloading. After 
each load a considerable 
amount of cleaning up was 
required before the succeed- 
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drag fork in unloading ensilage e (Right) This shows the drag fork 


ing load is driven into place. This cleaning up and manipulating the 
conveyor hopper required about one-fourth of the time as indicated. 

A study of the data obtained from the preliminary tests lead to 
the following developments for improving operating efficiency and 
lowering the labor duty: 

1 The trailer boxes were provided with hinged sides having 
hinges which provided a smooth surface over which the silage 
could be pushed in unloading. The sides of the trailer boxes ex- 
tended over the conveyor hopper, preventing the ensilage from 
dropping between the trailer and hopper. In this manner much 
time was saved in cleaning up between loads. 

2 The conveyor for the blower was lengthened to extend the 
full length of the 14-ft trailer box. In this way the distance the 
silage had to be moved in unloading was reduced nearly one-half. 
Incidentally, it was found that placing a raised platform under the 
outside wheels of the trailer, thus tipping the bed toward the con- 
veyor, materially reduced the labor of unloading. The opposite side 
of the conveyor was made vertical to prevent bridging of the en- 
silage in the hopper. Cleats were added to the sides of the con- 
veyor hopper to prevent the whole mass of ensilage in the hopper 
from moving to the blower inlet. A retarding mechanism made of 
binder packers was placed at the blower inlet to feed the ensilage 
to the blower at an even rate and prevent bridging. 

The placing of the conveyor hopper parallel with the trailer 
bed required a change in the usual belt blower drive. This was 
done by using a power take-off drive with flexible shaft and suit- 
able gearset to increase speed of the shaft to that of the blower. 

3 An automatic winch powered with a small gasoline engine 
and operating a drag fork was tried out for pulling the ensilage off 
the load. The drag fork was made from one-half of a six-tined 
grapple hay fork, but in finishing the unloading a scraper board 
was placed over the teeth to scrape the load clean from trailer box. 

It was planned, in an effort to reduce labor, to have the haulers do 
the unloading without additional help, but in the data reported a 
man was used to look after the tractor operating the blower, the 
adding of water, etc. In a later run this man was dispensed with 
and a four-man crew used in filling one silo. 


TABLE 3. LABOR USED IN HARVESTING ENSILAGE WITH 
FIELD HARVESTER, AUTOMATIC WINCH FOR UN- 
LOADING, MODIFIED EQUIPMENT AND TECHNIQUE 


Equipment Number of men 
Cutting—ensilage harvester, two-three plow tractor 1 
Hauling—three trailers with 7x14 beds and drop sides 
pulled with tractor having 10 to 12 mph road speed 3 


Unloading—ensilage blower with long conveyor hopper 
and feeding mechanism operated by power take-off 
shaft; automatic winch and fork for pulling silage 


over side of trailer bed 1 
Length of haul, 0.8 mile 
Labor* Man-hours 
per acre per ton per cent 
Harvesting 8 - 
Hauling 2.4 -27 60 
Unloading 8 -09 20 
Total 4.0 45 100 
*Does not include two men working in silo distributing and packing 
silage. 


(Left) Automatic winch driven with a gasoline engine for operating a 


sliding ensilage from the side of trailer box to the conveyor hoppe: of 
the blower 


The winch was controlled by knots on the drag rope. By taking 
up a few feet of slack a knot on the drag rope running through a 
fork of a lever actuated a clutch on the winch. Another knot threw 
the clutch out at the end of the desired length of travel. The auto- 
matic winch materially changed the character of the labor of un- 
loading as well as greatly reduced the amount. 


Table 3 is an analysis of the labor used in harvesting ensilage 
with the changed techniques and equipment. 


SUMMARY 


The data reported in the tables indicate that the labor duty of 
2.07 man-hours per ton for the corn binder and stationary cutter 
was reduced to 1.17 man-hours with the field harvester and con- 
ventional equipment, and to 0.45 man-hours with modified equip- 
ment and coordinated operations. The arduous labor was almost 
entirely eliminated. 

A careful study of the data indicates that for a haul of 0.8 
mile additional equipment for hauling would still further reduce 
the labor duty. A shorter haul would have the same effect. The 
data indicated that as modified the blower capacity could be in- 
creased about 17.5 per cent. 

No effort has been made in this short paper to analyze the 
power and equipment expenditures. 


A Farm Structures Clearinghouse 


HE JOURNAL of the agricultural engineering profession, 

AGRICULTURAL ENGINEERING, contains the most valuable li- 
brary of information on farm structures that exists today. This in- 
formation is largely in the form of papers presented throug): the 
years before the Farm Structures Division at A. S. A. E. meetings. 
These papers contain the best thought of men of wide experience and 
training in the fields of agricultural engineering, animal husbav dry, 
and farm management. The Farm Structures Division has furnished 
the stimulus for work in this field. Any presentation before the 
Division must have had careful preparation based on the underly- 
ing sciences to have a favorable hearing. The establishmeni of 
climatic zones for farm buildings, the formulation of a rational 
method of study of the economics of buildings, the developmen: of 
scientific and practical methods of ventilation of animal shei‘ers, 
the increase in efficiency of buildings together with a lowerin: of 
cost, the establishment of values for paint, the modernizatio: of 
houses, and a great improvement in structural design can aii be 
credited in large part to the activities of the Farm Structures Divi- 
sion. The farm building plan services which reflect these imp:ove- 
ments and take them to the farmer have benefited the industry he 
represents in an amount that can be measured in millions of do!iars. 

Moreover, the A.S.A.E. Structures Division has served as a 
clearinghouse for advanced ideas that have put the development of 
farm structures far ahead of what it would have been without it, 
and while much remains to be done and progress seems very s\0w, 
there is every reason to believe the Division will be fully as ctfec- 
tive in the solution of problems of the future as it has been in the 
past. — J. C. WooLry 
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Building Needs for Wartime Agriculture 


By Roland A. Glaze 


MEMBER A.S.A.E. 


bs TW ARTIME means first of all to the farmers intensive de- 


mands for increased production; in Iowa alone 492,000 

hogs are wanted over and above the number raised last 
year. Second, wartime means higher prices for his products; the 
present time farm products are bringing approximately 175 per cent 
of the 1910-14 price level. And, third, the period of the war will 
be one of larger profits. A hog raiser in Illinois sent me a memo- 
rancum showing a return of $225.89 for every $100.00 worth of 
feed fed in 1942. This man’s hogs returned $1.96 per bushel of 
corn fed. 

'ncreased production, higher prices, and larger profits are all 
desirable things from the farmer’s standpoint, but he must increase 
his production with less help, and with less machinery. He is also 
faced with building restrictions. There are curtailments on nearly 
everything he needs. Feed for increased livestock has been curtailed, 
and he has to do some clever juggling of crops to make the avail- 
able protein go around. He has to use substitutes for everything 
including labor and machinery. 

For increased production the farmer needs feeders and feeding 
equipment. He needs grain storage buildings and housing facilities 
for hogs, poultry, and dairy stock. He needs buildings that will 
shorten his hours of labor because of their efficient arrangement. 
He needs buildings that will properly store his crops and feed, and 
above all he needs equipment items that will save him hours of 
laborious effort in feeding and caring for increased herds and flocks. 
He cannot as in the past go to his lumber yard, get the material, 
and build these things for himself. In the first place he is far too 
busy, and in the second place he is not naturally inclined to build 
things for his own use. 

Let's go back to those 492,000 additional hogs that Iowa was 
asked to produce. Suppose all the farmers use the two litter system. 
This means that space would have to be provided for 246,000 hogs. 
Suppose each sow has seven pigs, we then have 30,750 litters to 
accommodate. Almost 40,000 individual hog houses would be re- 
quired, and all at a time when building material supplies are limi- 
ted. Similar figures could be developed for poultry, cattle, and 
crop storage requirements. 

We see then the farmer’s need for increased production and 
larger profit, restricted as he is with less help, less machinery, 
shortages of building materials, building restrictions, and curtail- 
ment of customary items of feed are mainly the following: Hog 
feeders, for rapid gains and labor saving; hog farrowing houses, to 
insure the utmost in protecting the little pigs and keeping them 
disease free; poultry brooder houses and brooder equipment; poul- 
try roosts, nests, feeders, and waterers; stock feeders; feed bunks; 
livestock sheds. 

The functional requirements of farm buildings and equipment 
in wartime should be much 
the same as they are in peace- 
time. One outstanding dif- 
ference is noted, however; 
this is the element of cost. 
In normal times we are in- 
clined to see how cheaply we 
can build a building or piece 
of equipment for the farmer's 
use, knowing perfectly well 
that he will gladly work 
more hours to save a few 
cents. In wartime, however, 
he does not have the extra 
hours, and he is ready, will- 
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ing, and able to pay for the piece of equipment that will save him 
time, will put rapid gains on his livestock, or will properly store 
his crops. 

Let’s take feeders as an example of what can be done in the 
field of labor saving alone. I have a memorandum from a lumber 
dealer who advertises “Come to the lumber yard for hired men.” 
Of course, he does not mean this literally, but he is selling man 
power to the farmer. Here is the record as he reports it. Up to 
the present time he has sold 179 cattle feeders. He estimated that 
each feeder saves seven days a month or 84 days per year for its 
owner. That totals up to an annual saving of 15,036 days of labor 
to the farmers of this country. He includes with his letter a long 
list of other feeding and yard built equipment all of which have 
saved a large number of hours of time on the farm, as well as the 
time saved for the farmer should he have been required to build 
them himself. 

If it were possible to compute the hours of farm labor saved 
by countless buildings and farm yard equipment that have been 
fabricated in the lumber yards of the United States during the past 
two years, the total would amaze us all. 

I said at the beginning of this paper that the first demand upon 
the farmer in wartime was for increased production. Properly de- 
signed buildings can increase production. Animal housing needs to 
be tight, warm, and dry in most cases. Can grain storage buildings 
increase production? I am sure you will agree that the answer is 
definitely yes. A properly designed grain bin will yield grain in 
better condition than when it was put into the bin. 

A properly designed hog feeder will keep feed in front of the 
animals at all times and will not waste it by permitting the hogs 
to root it out on the ground. In our field investigations of hog 
feeders it was a common occurrence to have a farmer reply to our 
question on how his feeders were working that they were perform- 
ing perfectly, that they required very little attention, and kept feed 
in front of the hogs at all times. Upon further investigation we 
would discover that the hogs were rooting the feed out onto the 
ground and trampling it under foot. This had either escaped the 
farmer's notice completely, or he did not think it important. As 
agricultural engineers charged with the responsibility of providing 
farmers and lumber dealers with correct designs, we must be sure 
that our grain bins protect and properly condition their contents. 
We must be sure that our feeders do not waste valuable feed. We 
must be sure that our hogs and poultry brooder houses are tight, 
and warm, and dry. 

Maintenance of existing farm buildings is another need in war- 
time agriculture. We can all be proud of the fact that members 
of this organization have not overlooked that need but have spent 
a great deal of time, energy, and money promoting the proper care 
and maintenance of existing 
farm structures. I have no 
doubt that these efforts have 
resulted in the saving of 
great quantities of grain and 
in the increase of animal pro- 
duction because of tighter 
and more comfortable hous- 
ing. The biggest handicap to 
a program of this Kind is of 
course the shortage of labor 
to accomplish it. 

We have heard a great 
many times that one carload 
of lumber used in the form 
of hog houses will equal ten 
carloads of fall hogs. One 
lumber dealer said with a 
great deal of pride that in 
his small crossroads town he 
had been able to provide 
enough brooder houses for 
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15,000 chicks, enough hog houses for 2,000 pigs. He feels that his 
contribution to the building needs for wartime agriculture has been 
just as great as any other individual in the country. At least he has 
done his share. Now he is working as hard as his limitation of 
materials and labor will permit to provide the housing and equip- 
ment to carry these extra animals and their feed requirements 
through the winter. When I was in his yard recently he had it full 
of yard-built equipment; I counted 35 nests, 35 poultry feeders, 21 
hog feeders, 10 mineral feeders, 22 6-pen portable hog houses suit- 
able for winter housing, 8 A-type hog houses, 16 hay racks, 16 
1,000-bu granaries, and 7 16x20-ft portable poultry laying houses. 
Now he is spending most of his time on laying houses desperately 
trying to get the hens from those 15,000 chicks under cover for the 
winter. He had seven old men working on these items, all of 
which he had sold long before he got around to building them. 
The lumber dealers in each community have shouldered their 
full share of the production problems. This same dealer paused 
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long enough in his work to outline his farmers’ needs for hog 
watering equipment. With no metal available could he make tanks 
out of what he had or had coming? We showed him some ideas 
we had picked up elsewhere and he didn’t wait for us to finish the 
rough sketches (made on a block of wood) before he had a man 
at work on the idea. 

The lumbermen of the country have accomplished miracles in 
making good use of the limited kinds of materials and items avail- 
able to them. They have used everything they could get. 

Everything we can do and have done to help is appreciated. 
The extension work being done along these lines in Minnesota, 
Ohio and other states has helped. More yet needs to be done. The 
time, brains, and energy put in by extension workers both in in- 
dustry and in the colleges in helping the dealers supply needed 
equipment and housing items to their farmers result in increased 
production and man power saved that pays the country many times 
over and is a direct contribution to wartime agriculture. 


Redistribution of Moisture in Soybean Bins 
By Deane G. Carter and M. D. Farrar 


FELLow A.S.A.E. 


ATURE soybeans stored in the fall at uniform moistures of 

11 to 12 per cent may within a few weeks acquire danger- 

ously high concentrations of from 16 to 20 per cent moisture in the 

upper part of the bin. This condition is important since moistures 

above 13 to 14 per cent are favorable to fungus growth, insect in- 
festation, heating and loss of grade, and reduced germination. 

In various studies this moisture accumulation has been observed 
in the upper layers of grain. Experiments with watertight cover- 
ings have shown that the condition is due to moisture movement 
within the grain rather than to wetting from rain or snow. In the 
fall and early winter, the grain near the outer wall is cooler than 
at the bottom or center of the bin (Fig. 1). It is assumed, there- 
fore, that an air movement occurs down the sidewalls and up 
through the center, and that moisture is condensed when the rising 
air strikes the cool top layer of grain. 

Vertical moisture determinations were made in 50 government- 
owned bins in 1942-43 to determine the effect on germination and 
other factors that measure the quality of soybeans. Samples were 
taken from the cells of a 5-ft probe at depths of 514, 11, 1614, 
2714, 3814, and 4914 in below the surface. Thus the probe cells 
yielded samples that were approximately 14, 1, and 114 ft below 
the surface in the*three top layers. The fifth cell was 27.5 in down, 
and the moisture in the fifth cell sample was normally as high or 
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Fig. 1 Temperature variations in soybean bins (fail season) 


higher than the average for the whole bin. 

Moisture determinations were made and averaged for 30 gov- 
ernment-owned steel bins of 2,000 to 2,700 bu capacity about Feb- 
ruary 1, 1943, after 21/4 to 3 months’ storage. The moisture in the 
surface layer was 16.21 per cent, 15.21 per cent 12 in down, 14 
per cent at 16.5 in below the surface. Moisture at 27.5 in was 
12.17 per cent, which was close to the original bin averages. (Fig.2) 

The shift in moisture in soybean bins is illustrated specifically 


Agricultural Engineers at Lafayette, Indiana, June, 1943. A contribution 
of the Farm Structures Division. 


DEANE G. CARTER is professor of agricultural engineering, University 
of Illinois; M. D. Farrar is entomologist, Illinois State Natural History 
Survey. 


AUTHOR’s Note: Data on germination supplied by R. F. Fuelleman, 
Department of Agronomy, University of Illinois. 


and the effect on germination indicated by three bins under obser- 
vation in McLean County, Illinois. The respective moisture per- 
centages from the top down were 17.01, 17.44, 15.26, and 11.2. 
Germination tests from the same sampling indicated respective ger- 
mination percentages of 49, 37, 81, and 86. Fig. 3 illustrates the 
relative changes in moisture and germination with respect to the 
bin averages. 


TABLE 1. MOISTURE REDISTRIBUTION IN SOYBEAN BINS 
AND EFFECT ON GERMINATION 
Bin Moisture in Top Layer, Per Cent Germination, Per Cent 


No. Nov. Jan. April Top Body 
2261 12.76 16.48 14.46 33.3 90.5 
2263 11.95 18.89 15.38 0.5 92.0 
2264 11.91 13.25 12.21 81.5 89.0 


Table 1 indicates typical moisture changes in the top layer from 
the time of storage until April 1943. In each case the moisture 
increased after two months but declined toward spring. The ger- 
mination percentage was lowest in the bin where moisture was 
highest in the top layer. Bin 2263, with a top moisture of almost 
19 per cent, had only one live seed in the 200-grain sample. 


Several steel bins included in the study were leveled off in 
January by the removal of about 200 bu soybeans from the top. 
Moisture in the grain which was removed ranged up to about 20 
per cent. After two weeks or 
longer the top moisture was 1.58 
per cent above the bin average, 
whereas the general average in- 
crease in thirty bins level full was 
about 4 per cent. 


Fig. 2 Average vertical moisture: 
January-February 1943 for thirt, 
standard steel bins in upper lay- 
ers (basin shaped) 
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Fig. 3 Averages of moisture redistribution in soybean bins and <ffect 
on germination for three bins of 2700 bu each in McLean County. Illi- 
nois. Data for late winter of 1942-43 
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Land Drainage in England and Wales 


By John T. Olsen 


MemMBerR A.S.A.E. 


ORLD War II has created a difficult food situation for 

\ / the United Kingdom. Under peacetime conditions about 

half her total food supply was imported, and that consti- 

tuted about half of all her imports. War demands for shipping 

facilities have upset this balance. As stated by the Minister of Ag- 

riculture and Fisheries to the House of Commons, the food prob- 

lem is a matter not only of “digging for victory” but also of “dig- 
gine for dear life.” 

At the beginning of the war in 1939 about 181 per cent of the 
are: of England and Wales was cultivated land. War necessities 
have induced an all-out effort to increase food production on the 
par. of government and farmers that has increased cultivated acre- 
age from 6,900,000 in 1939 to 11,000,000 in 1942. To do this and 
to continue the program requires that large areas of fertile swamp 
and overflowed land be reclaimed by drainage. 


The Drainage Program. The productivity of at least 4,362,000 
acres in England and Wales, approximately one-seventh of the total 
acreage used for agriculture, is dependent upon artificial “arterial” 
drainage. This includes reclaimable land subject to tidal overflow, 
but not a large acreage for which outlet is available at the indi- 
vidual farms. These figures, the latest estimates made, are from the 
report of the Royal Commission on Land Drainage in 1927. lowa 
has slightly less total area than England and Wales, but has proba- 
bly 40 per cent more land dependent on artificial drainage. Of the 
total dependent upon drainage in England and Wales, 2,892,000 
acres were organized in drainage districts; the figure in 1942 was 
10 per cent greater. According to the Royal Commission, lands in 
“immediate need of drainage” were 1,755,000 acres of which one- 
sixth was included within drainage districts. Of the lands in im- 
mediate need of drainage 1,279,000 acres were suffering from over- 
flow caused by inadequate or obstructed “arterial channels’’ so- 
called, while the other 476,000 acres could be improved by “small 
drainage schemes”’ for clearing main ditches and other small water- 
courses. 

From the summer of 1940 to the end of 1942 the land drainage 
division of the Ministry of Agriculture and Fisheries bought and 
put on land drainage work about 400 small dragline excavators, 
and about 500 similar machines owned privately and by drainage 
districts and catchment boards were likewise engaged. Most of 
these are of 14 to 14 cuyd bucket capacities. Under war pressure 
the government has attacked the drainage problem with an exten- 
sive program of main-drainage construction and rehabilitation and 
of farm ditching, tile drainage, and mole drainage. The Minister 
of Agriculture stated to the 
House of Commons on 
March 18, 1942: “We have 
already completed or have in 
hand the improvement of be- 
tween 2,000,000 and 3,000,- 
000 acres, and one of the 
most encouraging features is 
the extent to which farm 
ditching is being carried out. 
Up to the end of 1941 farm 
ditching schemes had been 
approved for 1,300,000 
acres; 41 per cent of this 
work has been finished and 
40 per cent is in progress . . 
. . Approved mole drainage 
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ment of Agriculture. 


A light-weight and specially mobile excavator of the swing-boom type for dig- 
ging and cleaning out farm drainage ditches in England. The bucket is tapered 
to fit the ditch section and the side arm permits working from beside the ditch 


schemes cover 150,000 acres —45 per cent finished and 36 per 
cent in progress. Tile drainage schemes cover 90,000 acres — 37 
per cent finished and 46 per cent in progress. New schemes are 
pouring in now as fast or faster than ever. What is more, encour- 
aging as that is, as the committees get more and more machinery 
and know more and more how to use it, the progress will be 
faster still. Every kind of machinery upon which we can lay 
hands is being used for drainage purposes in order to try and 
diminish the need for labor. . . . These machines are already per- 
forming very good operations, but as the drivers become more 
skilled the pace at which the schemes are carried out will enor- 
mously increase. But, even so, without great efforts from every- 
body we shall not be able to tackle more than a fraction of the 
work which still needs to be done. Unfortunately there are thou- 
sands of miles of ditches which are not doing their job, and in 
consequence tens of thousands of acres are waterlogged and cannot 
produce maximum crops. Ditches are the key to the whole drain- 
age problem and I want farmers, landowners, farm workers, and 
my committees to make it their watchword to fight to the last ditch.” 


Organization for Drainage. The earliest drainage authority in 
England and Wales appears to be that for Romney Marsh origi- 
nating in a Commission of Sewers issued about 1252 under Henry 
III. The practice of issuing such commissions became more or less 
permanent under the Bill of Sewers enacted in 1531. This bill gave 
these commissions generally vague powers which included authority 
to remedy annoyances, assess persons responsible, and seize proper- 
ty in arrears, but conferred no powers to execute new work. The 
famous Bedford Level Corporation, to control the great Fen area, 
was organized in 1661. The Land Drainage Act of 1861 provided 
for elective drainage boards. By 1927 there were some 361 drain- 
age authorities. 

The Land Drainage Act of 1930 is the present drainage law of 
England and Wales. It is based on the report of the Royal Com- 
mission on Land Drainage appointed in 1927 to make a thorough 
study of the whole matter of drainage law. This act not only con- 
solidates and amends the prior legislation but also contains certain 
new provisions of great importance. 

It established catchment areas, essentially over-all drainage au- 
thorities, one for each of most of the main drainage basins of Eng- 
land and Wales. The catchment board for each catchment area 
determines what streams shall be designated as “main river’ drains 
to be improved and maintained by the board and supervises the 
drainage districts within its area. It has the authority and the duty 
to see that proper drainage 
districts are established with- 
in the catchment area to pro- 
vide and maintain the tribu- 
tary drainage systems and 
may revise, combine, or abol- 
ish existing districts. These 
powers have been put to 
good use. The members of 
the board are appointed by 
the Minister of Agriculture 
and the county councils and 
county borough councils and 
include representatives of the 
drainage districts. 

The catchment board ob- 
tains its funds under the 
1930 Act from two or three 
sources: (1) Each internal 


drainage board is required to 
contribute to the catchment 
= board such amount as the 
latter deems “‘fair.”” (2) The 
counties and county bor- 
oughs wholly or partially 
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within the catchment area contribute the remainder of the money 
needed by the catchment board, except as aid may be obtained 
from the third source. (3) The Minister of Agriculture may make 
grants to the catchment boards out of moneys provided by Parlia- 
ment and in amounts sanctioned by the Treasury for improving 
existing drainage works or constructing new works. Government 
grants are not available for administrative or maintenance expenses. 

Drainage districts construct and maintain drainage systems tri- 
butary to the “main river’’ drains of the catchment areas. Districts 
established under earlier laws are, by Act of 1930, brought under 
jurisdiction of the catchment areas in which they are situated. Each 
district is financed under this act by taxes levied against the real 
property in the district, agricultural land paying on the basis of its 
full “annual value” and other property, including farm buildings, 
at the same rate on one-third its ‘‘annual value’. (‘‘Annual value” 
is an assessed valuation of annual rental or production value made 
for income-tax purposes.) Provision is made, however, allowing 
the district board to divide its area into subdistricts and apply 
different rates, including no rate, in the different subdistricts. 

The contribution of each county or county borough council to 
the catchment board may be collected as part of the general ex- 
pense fund, or by a special tax levied on a part of the county or 
borough, or by special taxes at different rates on such parts of the 
county or borough as the council may see fit. Because of the ‘‘de- 
rating” provisions of the Local Government Act of 1929 agricul- 
tural land does not contribute to county and county borough ex- 
penses. In a catchment area without any internal drainage districts, 
therefore, agricultural land does not pay anything toward the main 
river drainage work. 


THE LAND DRAINAGE ACT OF 1930 CREATED ONE AUTHORITY 
FOR EACH DRAINAGE BASIN 


The Land Drainage Act of 1930, it will be noted, did three 
important things: (1) It created one authority for each main drain- 
age basin which has management of all the drainage in the basin 
from field to sea. (2) It departed from the principle of assessing 
all the cost of drainage against land in proportion to direct benefits. 
(3) It established the principle of government grants-in-aid for 
drainage of agricultural land. 

Since passage of the 1930 Act, and especially in the past few 
years, supplemental acts have authorized the Minister of Agricul- 
ture to make grants-in-aid to drainage districts and to individual 
farmers. The grants to catchment boards have been made in 
amounts ranging from 30 to 75 per cent of the approved cost, 
averaging 55 per cent, and to April 30, 1942, totaled 8,925,000 
pounds. Grants to drainage district boards and to farmers are made 
on the basis of 50 per cent of the approved cost and to the same 
date amounted to 1,165,000 pounds for drainage districts and 
1,229,000 pounds to farmers. The grants to farmers were for farm 
ditches, tile drains, and mole drains on 1,862,000 acres and were 
equivalent to about $2.65 per acre. 


War Agricultural Executive Committees. Emergency powers 
(defense) in 1939 placed upon the Minister of Agriculture and 
Fisheries the heavy responsibility of directing a campaign to in- 
crease food production in the United Kingdom. To him were given 
powers (1) to enforce such directions with respect to cultivation 
or use of land as he thinks necessary or expedient for increasing 
or maintaining production of articles essential to the life of the 
community; (2) to terminate the tenancy of any agricultural hold- 
ing if the tenant has not cultivated it according to the rules of good 
husbandry ; and (3) to put into effect measures to prevent or mini- 
mize injury to crops or trees or wastage of pasture by birds, ani- 
mals, or vermin. 

By the Cultivation of Lands Order (1939) the Minister ap- 
pointed a war agricultural executive committee for each county in 
England and Wales to exercise on his behalf certain of the powers 
conferred on him. The counties were divided into convenient dis- 
tricts, in most cases corresponding to the established rural districts, 
and for each a subcommittee was selected to serve as the eyes and 
ears of the county committee. Under provisions of defense regula- 
tions the war agricultural executive committee as of February 28, 
1942, in England and Wales were directly managing 5,333 tracts 
comprising some 366,000 acres of agricultural land. 

The war agricultural executive committees have the leading part 
in carrying out the farm drainage program. Requests for govern- 
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ment grants-in-aid from owners or occupiers of agricultural |and 
are made and received through these committees. They advise farm- 
ers whose lands need drainage as to the best methods to employ, 
whether open ditches, tile drains, or mole drains for each tract. 
They must satisfy themselves as to the desirability and reasonzble 
cost of the proposed work before approving an application for 
government grant. They procure the machinery for constructing 
the drains from the Ministry of Agriculture, purchase the mater als 
required, employ the labor, and obtain the installation of the drains, 
The farmer’s share of the cost may be paid either on completion 
of the work or in installments over a reasonable period of time. 
The committees see that the ditches and streams not directly under 
catchment boards or drainage district boards are maintained by che 
owners or occupiers of the land. They may ask a drainage distcict 
to prepare and carry out a plan for draining land within the dis- 
trict, and may ask a catchment board to make and carry out a pian 
for draining lands outside of or within a drainage district and with- 
in the catchment area. As of April 30, 1942, these committees had 
approved 63,951 farm drainage schemes for improving 1,862,19 
acres at an estimated cost of 2,458,784 pounds. The engineering 
phases of the committees’ drainage activities are subject to review 
by the land drainage division of the Ministry of Agriculture and 
Fisheries. 

The Land Drainage Division, Ministry of Agriculture and Fish- 
erties. The land drainage division was established in the Ministry 
of Agriculture and Fisheries prior to enactment of the Land Drain- 
age Act of 1930, to aid the Minister in administering earlier stat- 
utes. Under the Act of 1930 this division investigates and approves 
the establishment of catchment areas and drainage districts and re- 
views and approves the engineering plans of the catchment and dis- 
trict boards. Under the emergency agriculture acts the division 
must also review and approve the individual drainage schemes for 
which government grants-in-aid are made, and it is responsible for 
the allocation of materials and of government drainage machinery 
to grant-aided projects. 

The technical staff of 18 engineers functions under the adminis- 
trative staff as advisers on matters relating to technical aspects of 
land drainage. The needs of the armed forces for technical person- 
nel has made it impossible for the drainage division to expand in 
pace with the requirements for cropland expansion, so the division 
engineers have had to give full time to supervisory duties and neg- 
lect in some degree the planning of drainage works. 


THE TECHNICAL FUNCTIONS OF THE LAND DRAINAGE DIVISION 
COVERS STUDIES OF RAINFALL, RUNOFF, ETC. 


The purely technical functions of the land drainage division 
cover studies of rainfall, runoff, tide movements, flood control, out- 
let systems, and farm drainage. It may be interesting to note here 
some of the basic conditions with which the division has to deal 

Precipitation in England and Wales varies greatly in the rela- 
tively small area. The range in average annual rainfall is from !css 
than 20 in in the nearly level lowlands of eastern England to more 
than 150in in the mountains of Wales. The major agricultural 
areas lie in eastern and southern England where precipitation aver- 
ages 22 to 30 in per year. 

English drainage engineers have more or less standardized run- 
off requirements of drainage systems in the principal agricultural 
areas. Drainage outlet ditches for the most part are designed with 
coefhicients of Y% in in 24hr for flat agricultural areas and 3 in 
in 24hr for rolling and hilly lands. Pumping plants are desigied 
to deliver 14 in of runoff in 24 hr. 

The practicability of developing low areas often depends upon 
the range of tides as well as the elevation of the land. Tides along 
the eastern coast commonly range from 12 to 30 ft, and along the 
western coast may be as great as 40 ft or more. Proper study of 
reclamation plans frequently requires the development of tide curves 
to determine how much of the drainage runoff can be removed by 
gravity and how much must be pumped. Many areas in Englond 
and Wales that would be suitable for agriculture if drained will 
require extensive protection and drainage works that would not be 
economical under normal conditions. 

Levees, sluiceways, pumping plants, tide gates, and training 
walls are used in controlling floods and preventing overflows. Ex- 
acting engineering studies and careful planning are always essential 
to successful development of lowlands. (Continued on page 3°)3) 


AGRICU 


NT 
lai 
th 


coln Me 
White | 
Tho 
13. It 
that An 
of one 
Wa shin 
The 
that of 
opportr 
Washir 


rate Je 
great ci 
tion of 

In| 
in the 
Smith, 
Jefierse 
in the 
cieties, 
neer le 

Jef 
approp 
should 
ferson’ 
on hig 
time h 

Re 
has in 
popula 
Declar 
countr 
the pa 
he wa 
cludin 
rightfi 

Lil 
son w 
ageme 
ject. | 
laid t 
vancet 
scienti 
well a 
of th 
agricu 
standi 
field ¢ 
ing 1 
conter 
public 
accou: 


= ah > Lee |) Sees ae A Awe CAL as SS et ag a cold be TS te Be’ 
— Be ae iat bs ee Boe a3 oun ee, Sieh “Sele o ae. 
mee | A> SR Sey nn ae ae ) epee ae as ee ee Petes tq: as : 
ae I. kaase > Ace Gane Sy EONS eee: 6 | i Be areal : a = ee Ce aE Qs ee, 
aoe ees: RR Bee at gear eye aye See I BS Be res. ap i, i oe es © sirag aes es, hope re 
= eats eee = = i 22 a es tess ne Sa ge ge. SRNR ET De Set bere } 5 ee ee ieee 
| ee 3 ee. Seeears ei ee eee a bie ea 7 Sk a ee eee ee EA oe Ma. 
ah ;' ‘ 
years B 
a 
Be j 
ay 
gE: _ Ss | 
re ! 
e3 a 
2 wad - 
be 
ie 
one: We car 
Leo, : 
Sor is, 
ae 
ae y 
ere. 
ces a : 
a 
aaa 
acai 
Pier 
nee 
oerae 
eee 
i TI 
ze ment 
colleg 
. Scient 
ss thes, ¢ 
. . expe rt 
chine 
Paap: An 
Be annua 
. ay Can Si 
sates gineer 
aig June : 
Maer M. 
Be eA exten: 
SUS Ment 
aa nannies 
$ 2 ete Elie i wae Se Sh rs oa eT Oa agi ns ss dias aS oe ge sf ape . 2 il feu. Oat eee ee ane Se 
i Serres * * 5 glee Ly cin ee Saeies  Me ea Sarat Ae fan | Smee hi ng ae Vogt SE AG Ca era ae i OS Oe mae am yh "S75 «i tai ii aN ES 5 ee Weeder eae, 
: ons a RUT eee ny ey S ) Rane Stee Re eeu es ic EUS a ed care BS) pacha Sie aa aie re co ae oa oa 5 ale eget 
f ; are PNR 6 ee eg oh le eee et 0 | 20 Sr mY”. en el cere . eh EE es mae Ro: a ey ee 
get 8 ae eee ata ef a Bo. Meter a oar sia oe “5 ¢ ie": See a 
; . ee es ee 7 eee) |). eae ae * UST ESRERESY Wa ann sptesess SS Ay i See eee a Sa | EE ere 
- Saat B= ae os S eR > ne "ee A eee OOS aos er a Ji | res Te oe gh ia eh Ne 


1943 


land 
arm- 
ploy, 
tract. 
1eble 
. for 
cting 
rials 
ais, 
etion 
time, 
inder 
y the 
strict 
» dis- 
pian 
with- 
s had 
2,119 
ering 
view 
> and 


Fish. 
nistry 
Yrain- 
' stat- 
roves 
id re- 
d dis- 
vision 
es for 
le for 
linery 


ninis- 
cts of 
erson- 
nd in 
vision 


1 neg- 


ION 


vision 
1, out- 
e here 
eal. 

> rela- 
m less 
) more 
iltural 
1 aver- 


d run- 
ultural 
1 with 
in 


signed 


; upon 
along 
ng the 
udy of 
curves 
ved by 
ngland 
d ¥ ill 
not be 


raining 
S. Ex- 
sential 
e 303) 


AGRICULTURAL ENGINEERING for September 1943 


299 


Thomas Jefferson and Agricultural Engineering 
By M. L. Wilson 


laid out in the form of a great cross. At the intersection stands 
the Washington Monument. At the west end stands the Lin- 
coln Memorial. At the east end is the Capitol. To the north is the 
White House. And to the south now stands the Jefferson Memorial. 

Thomas Jefferson's Memorial was dedicated this year on April 
13. It marked the second time within little more than a decade 
that Americans have had an opportunity to observe the bicentennial 
of one of their great leaders. In 1932 we celebrated that of George 
‘Washington, our first President. 

There is this difference between Washington's bicentennial and 
that of Jefferson. In 1932 we were at peace. Our people had the 
opportunity to devote considerable time to celebrations in honor of 
Washington. Today, we are at war. Events press for our attention. 
We cannot pause, but there is more reason than ever to commemo- 
rate Jefferson and do things in his honor and in memory of the 
greit contributions he made toward a better world and the founda- 
tion of our system of free government and democratic institutions. 

In Congress today (June 23) a resolution has been introduced 
in the Senate by Harry F. Byrd and in the House by Howard W. 
Smith, both of Virginia, providing for a National Agricultural 
Jefierson Bicentenary Committee. This resolution calls on groups 
in the field of agriculture, including the agricultural learned so- 
cieties, to give appropriate recognition to Jefferson, farmer and pio- 
neer leader in the field of scientific agriculture. 

Jefferson was an agricultural engineer. Therefore, it is most 
appropriate that the American Society of Agricultural Engineers 
should be among the first of our agricultural groups to honor Jef- 
ferson’s name. We assume that if this Society with its emphasis 
on high professional standards had existed during Jefferson's life- 
time he would undoubtedly have been a member. 

Recognition of the breadth and versatility of Thomas Jefferson 
has increasingly come to the fore. He has long been revered and 
popularly known for such great contributions as the writing of the 
Declaration of Independence; representation of our cause and our 
country in France during the early years of our national existence; 
the part he played in bringing about the Louisiana Purchase while 
he was President of the United States. Today, in many fields, in- 
cluding science, philosophy, education, and farming, Jefferson is 
rightfully regarded as a pioneer leader. 

Like our first great national figure, George Washington, Jeffer- 
son was a practical man who carried out a practical task, the man- 
agement of a great farm pro- 
ject. But more than this, he 
laid the foundation for ad- 
vancement in many of the 
scientific and technological as 
well as the humanistic aspects 
of the development of our 
agricultural life. His out- 
standing leadership in the 
field of agricultural engineer- 
ing may be discovered in 
contemporary appraisals and 
publications and in his own 
accounts. 

The agricultural experi- 
ment stations, the land-grant 
colleges, the meetings of our 
scientific agricultural socie- 
ties, and projects such as the 
experiments with tillage ma- 
chinery at the USDA Soil 
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Monticello today. Jefferson’s mountain-top home was the center of one of Ameri- 
(Photo by courtesy U. 8. Soil Conserva- 


Tillage Laboratory and Alabama Polytechnic Institute at Auburn, 
Alabama, are, in a true sense, the living memorial of the scientific 
leader among our farmer presidents. From the world viewpoint, 
Jefferson was among the foremost statesmen of his day. From this 
same viewpoint he was the Leonardo da Vinci of his time. Nothing 
in the field of eighteenth century science was beyond his compass. 
Yet nothing about his estates and agriculture, for him, was too 
small for recording. The details of a barnyard gate, the construc- 
tion of a market cart, came in for careful study and consideration. 
His maps and sketches show the buildings, elevations, and many 
other details of his several farms. As an agricultural engineer he 
grasped the forces of nature and spent many years in directing them 
in the interest not only of a better Monticello, but a fuller life for 
his fellow men. 

Personality and Background. Jefferson was always a farmer. 
Even through his many years of public service he kept in close 
touch with the managers of his farm at Monticello. He died on the 
same farm on which he was born. 

Thomas Jefferson was born in 1743 within sight of Monticello 
at Shadwell, located on the red Davidson soil of Monticello. His 
father died when Jefferson was a boy of 14. At William and Mary 
College he came under the influence of the broad-minded scientist, 
William Small. Later he studied law under the tutelage of the 
learned and great lawyer George Wythe. 

Following admittance to the bar at the age of 24, Jefferson re- 
turned to Shadwell to build Monticello and to give attention to the 
1,900 acres left by his father. His holdings were more than doubled 
before his marriage at the age of 29. He inherited 5,000 acres 
more from his father-in-law. 

Jefferson entered public life at an early age. He was elected to the 
Virginia legislature at the age of 26; to the Continental Congress 
at 32. He wrote the Declaration of Independence at 33, and had 
become governor of Virginia at 36. He subsequently became minis- 
ter to France and Secretary of State under George Washington. 
After 3 years away from public life, he was elected Vice-President, 
and then President. After serving two terms as President he re- 
tired to his farm at Monticello, taking an active part in the building 
of the University of Virginia. He died at the age of 83. 

A Lover of Rural Life. “No culture,” Jefferson wrote, “is so 
delightful as is the culture of the earth. . . . The greatest service 
which can be rendered any country,” he believed, “is to add a use- 
ful plant to its culture.” Agriculture he defined as a science of the 
very first order counting 
among its handmaids chemis- 
try, natural philosophy, me- 
chanics, and like fields of 
human endeavor. He stressed 
the importance of experi- 
ments in agricultural pro- 
gress. “If in a multitude of 
these,” he said, “we make 
one useful acquisition, it re- 
pays our trouble.” 

It is through his many 
writings that we can learn 
of Jefferson’s deep passion 
for farming and farm life. 
He averaged 15 letters a day. 


Some 50,000 Jeffersonian 
documents are in existence. 
Two of great interest to 
every student of the agricul- 
tural Jefferson are his Gar- 
den Book and Farm Book. 
The Garden Book covers a 
period of 58 years; the Farm 
Book about 48. The Farm 
Book is systematically organ- 
ized into 17 divisions and 50 
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subdivisions. It mentions such equipment, buildings, and conven- 
iences as plows, harrows, rollers, hoes, wagons, carts, threshing ma- 
chines, treading floors, granaries, timber, fuel, fences, and roads. 
He was familiar with not only their practical use and purpose but 
the mechanical principles involved in their design and construction. 


The Monticello Farms. In 1794 Jefferson, following his tenure 
as Secretary of State under President George Washington, was back 
at farming “with an ardor,’ he wrote Washington, “that I scarcely 
knew in my youth.” We know something of the physical layout of 
his land and buildings because of his ability as a surveyor and map 
maker. His map of a proposed division of the Northwest Territory 
into states is well known. The fact that he laid out with his the- 
odolite the site of the University of Virginia is also familiar. His 
maps and sketches showing buildings, elevations, and other details 
about Monticello have been given less attention. There were about 
twelve hundred cultivated acres at the base of the mountain. This 
area was divided into four farms and each farm was divided into 
fields to facilitate rotations. 

Experimental Records. Monticello was Jefferson’s home and the 
center of his economic interests. But actually the farmlands there 
may be regarded as a great experimental farm. A laboratory was 
to be found in its shops and buildings. An agricultural library of 
many volumes was in Jefferson’s study. This was perhaps the most 
diversified library of its type owned by a private individual in the 
United States. Jefferson, while away, gave his manager access to 
its books. The ‘experiment station records” are to be found in 
Jefferson's memoranda, correspondence, the Farm and Garden 
Books, and other writings. Qualitative expression in the entries 
illustrates his scientific bent. The exact ratio of grain to straw 
yields is computed. The determination of the size of fruits is given 
consideration. The use of hypothesis is frequent. From his careful 
entries, a picture of his work with crops, livestock, farm machinery, 
and home industry can be drawn. This served as a background for 
his interest in soil conservation and the establishment of agriculture 
as a subject of instruction in the curriculum of the institution of 
higher learning. 


JEFFERSON WAS INTERESTED IN THE INTRODUCTION OF NEW 
SPECIES OF PLANTS AND CROPS TO THE UNITED STATES 


Crops and Plants. Jefferson had two main interests with regard 
to plants and crops. He was interested in the introduction of new 
species to the United States and in methods of planting that would 
help to protect the soil. Before the Revolution he had been one 
of a company who brought an Italian, Philip Mazzei, to Albemarle 
to promote viniculture. His early records indicate experiments with 
fruits such as nectarines, pomegranates, and figs. In promoting in- 
ternational exchange of agricultural products, he was one of the 
many figures from Aristotle to David Fairchild who have served 
mankind by distributing the fruits of the earth. For many years 
he received seed shipments regularly from the superintendent of 
the Garden of Plants at Paris. 

Mandan corn and other seeds brought back from the West by 
the explorers, Lewis and Clark, were among his plantings. Among 
exotics which he imported from abroad, he later believed his work 
on behalf of the promotion of African dry rice culture to be par- 
ticularly significant. At Monticello he was especially interested in 
soil-restoring crops such as legumes. Constant planting of tobacco 
and other staples had helped to exhaust the soil. Jefferson worked 
out a series of rotations. A 7-year cycle ran as follows: First year, 
wheat; second, corn; third, peas or potatoes; fourth, vetches; fifth, 
wheat; and in the sixth and seventh years, clover. 

Livestock. Jefferson's interest in livestock improvement dates 
back to his early years, when he kept careful records of horse breed- 
ing. For the most part, however, during his absences little atten- 
tion was paid to stock improvement. The hogs, as was the custom 
on Virginia plantations, ran wild in the woods until the fall round- 
up. Jefferson’s identifying mark in Albemarle was a “crop and slit 
in the right ear and an under-worked slit in the left ear.’ After 
the importation of some black and white Calcutta hogs greater 
attention was paid to breeding which was placed on a profitable 
basis. Farmers bringing three sows took away two and left one to 
augment Jefferson’s stock. While President, Jefferson must have 
maintained some sort of an enclosure or storage place near the 
White House or the stables, for he not infrequently wrote that he 
had on hand for forwarding to Monticello such things as ducks, 


Working drawings for construction of the Jefferson moldboard. Jeffer- 
son’s drawings and descriptions of the moldboard were copied many 
times both here and abroad. The drawing from which this particular 
facsimile was made first appecred in published form in the Transactions 
of the American Philosophical Society, volume IV (1799) 


chickens, and guinea pigs. He was very careful about the type of 
buildings on his plantations, and when, in 1804, he sent a pair of 
Algerian fowls with fine aigrettes he wrote his daughter that on 
his return in the fall he would design and superintend the con- 
struction of a special hen house which was to be for that variety 
of birds. 

During his term as President, Jefferson imported two varieties 
of sheep, merino and broadtailed, which possibly came from Bar- 
bary. The merinos were particularly successful, and through a 
procedure similar to that in connection with hog breeding—sheep 
owners bringing two ewes and taking away one lamb—the Monti- 
cello flocks were quickly built up to several hundred sheep. Jeffer- 
son was very anxious to spread stock improvement throughout Vir- 
ginia. In 1810 he proposed to another sheep enthusiast, President 
Madison, that they distribute their full-blooded males, one to a 
county throughout the state. This process, it was estimated, would 
take about 7 years and would involve the promotion of breeding 
societies to maintain the rams. 

Farm Mechanics. Farm machinery at Monticello, and through- 
out the United States for that matter, at the close of the eighteenth 
century was primitive. But alert agriculturists, such as the members 
of the Philadelphia, New York, and South Carolina agricultural 
societies, followed closely and contributed to developments in the 
agricultural revolution. Jefferson kept in close touch with socie‘ies 
of this kind both here and abroad. In his later years he helped to 
found the Albemarle County Agricultural Society, and became an 
active member. 

Jefferson’s mind was directed to mechanical improvement sot 
only by a natural bent for the subject and a need for its exer-ise 
at Monticello, but also because of his duties as Secretary of State. 
In this office he was chairman of the Patent Board, including che 
Secretary of War and the Attorney General, which passed upon .nd 
issued patents. Among patents of an agricultural nature granted 
during his chairmanship was the first one granted in the United 
States—that to Samuel Hopkins for a method of making pot «nd 
pearl ashes, in July 1790. Other patents covered the manufacture 
of flour, the preservation of plants from frost, and a threshing 
machine. Jefferson believed that the inventor should be protected 
in his rights, but did not believe patent holders should take unfait 
advantage of others. As an inventor he took out no patents, but 
because of his mechanical knowledge he was frequently consu'ted 
by other inventors and those seeking patent rights. His own intet- 
est in farm equipment is indicated by the headings in his farm 
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memorandum book which include the plow, the harrow, the roller, 


-wheelbarrows, the threshing machine, and other devices. 


The Plow. Of the various implements with which Jefferson 
experimented, the plow stands foremost in significance. He first 
mentions the plow in 1786, when on a trip from Paris to the 
Rhine he saw the difficulties of the peasants with their heavy, 
straight moldboard plows. That night he sketched in his journal 
a method of constructing a plow with a winding moldboard, so de- 
signed on a principle of straight-line construction as to raise 
and turn the sod with economy of effort on the part of both the 
plowman and the draft animals. Simplicity of construction is a 
keynote of his contribution. Improved moldboards had been made 
by various persons, as Jefferson undoubtedly was well aware. But 
in general, the method involved in producing a winding mold- 
board was too complicated for the great mass of farmers. Con- 
sequently when a moldboard split the plowman usually would fol- 
low the simplest course and adz a straight moldboard roughly out 
of a convenient tree. What Jefferson supplied was a simple 
formula whereby the husbandman could, with common imple- 
mets, construct a winding moldboard. A plow fitted with this 
mo'dboard would, he believed, operate to the greatest advantage 
or offer the “least resistance.” The general shape of this mold- 
board was not unlike that seen today in the stubble plow. 

There is a long story in connection with Jefferson’s mold- 
board, his many letters on its use, and the various editions through 
which the moldboard description passed, both here and abroad. 
It represented the last great fundamental development in the con- 
struction of wooden plows, the products of the family farm. It 
also had a fundamental effect on plow design throughout the west- 
ern world. Publication of its description in the United States, 
France, and Great Britain centered attention on the plow and the 
necessity for further efforts toward improvement. A Jefferson 
moldboard, constructed at the Paris Museum of Natural History, 
was placed among the museum’s agricultural exhibits as a study 
in the course of agricultural education. In the United States the 
moldboard description was first read at a meeting of the American 
Philosophical Society in 1798. Several years later the moldboard 
was placed on exhibition at a meeting of the Philadelphia Society 
for the Promotion of Agriculture. 

Jefferson in 1798 had planned to cast his moldboard in iron. 
The credit for this practice in the United States goes, however, 
to others. Among these was Jethro Wood, who produced a mold- 
board representing, significantly, in his words “a sort of plano- 
curvilinear figure.” Wood’s plow, however, worked badly in the 
heavy western soils which clung to its pitted surface. Sometimes 
the large wooden plow was preferred to the metal until after 1837, 
when the steel plows developed by John Deere came into produc- 
tion. A model of one of these plows, dated 1838 and made from 
a broken circular steel saw blade, is now on exhibition at the 
United States National Museum. In the forties a factory was 
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established in Moline, Ill., and a few years later the prairie farm- 
ers were buying thousands yearly. Then came the Oliver chilled- 
steel plow, another fundamental development leading up to our 
present-day plows. 

Scientific Thoroughness—The Dynamometer. Those engaged in 
agricultural engineering will not fail to recognize Jefferson's 
scientific thoroughness in his writings on the moldboard of least 
resistance. He repeatedly expresses a desire for practical, measur- 
able tests of the moldboatd. In a letter written by him at Monti- 
cello on July 3, 1796, and addressed to Mr. Jonathan Williams 
of the American Philosophical Society he states: 

“* * * JT only wish for one of those instruments used in Eng- 
land for measuring the force exerted in the drafts of different 
ploughs, etc., that I might compare the resistance of my mold- 
board with that of others.” 

On July 15, 1808, in addressing Monsieur Sylvestre of the 
Agricultural Society of the Seine (France), Jefferson writes: 

“I shall with ‘great pleasure attend to the construction and 
transmission to the Society of a plough with my moldboard. This 
is the only part of that useful instrument to which I have paid 
any particular attention. But knowing how much the perfection 
of the plough must depend, 1st, on the line of traction; 2nd, on 
the direction of the share; 3rd, on the angle of the wing; 4th, on 
the form of the moldboard; and persuaded that I shall find the 
three first advantages eminently exemplified in that which the 
Society sends me, I am anxious to see combined with these a 
moldboard of my form, in the hope it will still advance the per- 
fection of that machine. But for this I must ask time till I am 
relieved from the cares which have more now a right to all my 
time, that is to say, till next spring’ (that is, until after the expira- 
tion of a second term as President of the United States). 

In 1810 when the plow for the French Society was finished and 
réady for testing, he wrote his fellow-inventor, Robert Fulton, on 
April 16, as follows: 

“The Agricultural Society of the Seine sent me one of Guil- 
laume’s famous plows, famous for taking but half the moving 
power of their best ploughs before used. They at the same time re- 
quested me to send them one of our best with my moldboard to it. 
I promised I would, as soon as I returned home and could see to 
its construction myself. In the meantime I wrote to a friend at 
Paris to send me a dynamometer, which he did. Unfortunately 
this, with some other valued articles of mine, was lost on its pass- 
age from Washington to Monticello. I have made the plough and 
am greatly deceived if it is not found to give less resistance than 
theirs. In fact I think it the finest plough which has ever been con- 
structed in America. But it is the actual experiment alone which 
can decide this. 1 was, with the greatest reluctance, about to send 
off the plough untried when I received your kind offer. I will pray 
you to send the instrument to Mr. Jefferson of Richmond by some 
careful passenger in the stage, who will see that it does not mis- 
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(Left) Model moldboard in position among sections of block cut half- 
size to Jefferson’s description. The sections shown here correspond with 
the details shown in the accompanying drawings. There are three pieces 
to saw out and remove. First, the piece to the extreme left is removed, 
Providing the overhang indicated in Fig. 1 of the drawing. The rectan- 
gular piece on the extreme right is then removed, exposing the tailpiece 
4s shown in Fig. 3. The wedge-shaped piece shown to the left of the 
Moldboard is then removed. This piece corresponds to Fig. 4 in the 
drawing. The original directions for finishing the moldboard called for 
hani-sawing, using the parallel dotted lines indicated in Fig. 5 as 
Suides. The depth of these saw cuts was limited to points of intersec- 


tion with the line, c-p, in the drawing and the central diagonal line, 1-k. 
The directions then called for using an adze to chip down to the depth of 
the saw cuts which determine the curvature of the moldboard surface. 
The model shown in the photographs was made in the USDA Bureau 
of Plant Industry, Soils and Agricultural Engineering laboratory at 
Beltsville, Maryland, using laminated wood instead of a log and using 
a chisel and file for smoothing instead of an adze e (Right) The Jeffer- 
son model moldboard. Jefferson wrote John Taylor on December 29, 
1794, concerning this moldboard, ‘‘It may be made by the most bungling 
carpenter and cannot vary a hair’s breadth in its form but by gross 
negligence’’ 


ee | i ae er) ee te oe yee ee a ro. oe ES ie ieee t- ve eee", Se ~~, 
fe ste Es Fes oo ae ee aN 2S Re a po ee ‘e- 5 TN, eR ees ae eae . S| Fz 
bic: aan tee “el Se emo ae RR erent Per pie ai a et 
a eae ey ee ee ie oi Se Sei Bar yon i er seh eas, ee ae 
i. al See ey tae a Ahem Swept. eo err 1 Ser ae pelicans Pat 7 
Pier... oe a ce Ss eae Ree RRR a i aa <8 iS ats oho tia : 
a oS Site Sa ‘ay eee. sR ae eee a iga\ SI eae : / 2 
Pee On a ae Ee ae ers Gee pene ee ‘ : ; a 
ee = 
Zz 5 
- 
: 
af 
a 
? 
' 
. 
™ ~ rs ci ‘2 rr .2 
« : te cee ‘ 2% of woman roe : : -_ 
ee a : a a — 2a 
: ih. aoe =) a Ee Sees 
2 ; i x tg Be we of F , i 
ie : a “ pS ARMM a a y ‘ Li SR; 
- ae Re a a . Se oe ee : a a: ‘ Ss ee ARS 
RIS SE Poy Eos.) ee 4 Bein ee a ayia « ‘ st 
— eo ie ll a as re a Bb : ; —\ ‘ 
es See e See cr “a + io! ee aes y Bie > : 
a ie sky oe  - SR Sane. jsp ‘ ‘ > ANY Ww 7 ; 
ent ot i 7; = : i eae a ere a ae Rr Bei) \ oh \e 
: a |, a a. | Bee gh =, Sea eae oh NS \ 
*xer ise . eae ee a. i é _ «i Pe Tee ee ee mer ee a 
. C = ae i $ me. . RE (ier Sas ee? Oe ene 2 a eed ed “ 
F State. -. x — Mone : 2 ae ee eee Maes ae ee. ‘ 
hod > isi. har a 2 aaa TSR Ce ee aa on x : : 
= Se ae 2: ae PE Re ; Soles? i: ir ee Comap. 5 ASS : 
: ae ee at ae RRR! eee peut i age q 
_ a tee ee BR OR ey a . \ 4 
. [a oe : ieee Stine, ost Savard ey Joona oa i \ . 
joo eae ee Se a rire eS. ive ah ot Bae ee Rees MY? a \ 
: Je gee «Se Boe pire yt Sw SS 
ae Ree a a Seok: Pee 3 sei ae : > 
oe eae : ee oo ARE see : : ‘ 
. = ae ox tak ee os eee Ro borers Shy Sica eae ee. je se a : 
a ee ee eae SS ae eceeret : : BeBe eS MEY _ 
GE p "ah ee Soaring bo ama moe PONG REG rH": gh Se : : 
es. peru tea emery He es ae Deering Sr Pe A ee : , i 
tiie SOB SRE Te i acs Teo. SY, ee a a as a 2 S r : mm : 
Pager any | ti 
SUE ae “tere” RSE. “a Nrieepee ¢ g i Cs air a s UE Eee Wr Be : A ‘ 
See ete (tine See. eee ot a oh RES Sg OE a a oT) Remit: Soe Sao Kp : . 
yee eo aS Lee pie oe MMR (Rig Gere aie! 5 oe eae oe. ame ey fk git a te pe ty : . 
Tee See. ee ERY a ov. WSIS Se eee A ROP: ht cM. eat a) io eo eager ale E ae . 


302 


carry by the way, or by some 
vessel bound from New York 
direct to Richmond, which is 
the safest though slowest 
conveyance.” 

The Threshing Machine. 
Although Jefferson did not 
invent the threshing machine, 
he contributed to the intro- 
duction of improved models 
in the United States. Thresh- 
ing machines had been invent- 
ed and improved in Scotland 
during the eighteenth cen- 
tury, and Jefferson, through 
Thomas Pinckney, ordered 
one of these machines for 
use at Monticello. So con- 
vinced was he of its merits 
that he arranged for the 
showing of the model in 
Richmond. This machine was 
geared for horse power and 
fitted with a revolving cylin- 
der and concave surface arrangement into which the grain was fed, 
heads first. Jefferson’s first machine was put into operation in 
1796. He improved it by mounting it on wagon wheels so that it 
could be moved about the field, and a few years later had two 
machines on his plantation. He was also instrumental in obtaining 
for an American inventor, T. Martin, a patent on an improvement 
for the Scotch thresher. 


Flour Milling. Jefferson's policies while President had affected 
many phases of his plantation’s economy. The embargo, through 
tying up seagoing trade, forced communities to become more self- 
reliant in the matter of manufacture. There was a small flour mill 
near Monticello, but at the urging of his neighbors Jefferson under- 
took erection of a larger establishment. He made careful drawings 
of construction details and brought a millwright from the North to 
superintend construction. The mill built in 1807 was a stone 
structure four stories high with four runs of stone. This opera- 
tion cost thousands of dollars. The dam was three-fourths of a 
mile above the building. Much of the millrace, in the form of 
a riverside canal 12 feet wide to permit the passage of barges to 
Charlottesville, had to be blasted out of solid rock. The flour 
was sold in Richmond, but the cost of keeping up this enterprise 
appears to have been large. 


The Nail Factory. A nail factory, started at about the same 
time as the flour mill, proved for a time a profitable investment. 
Nine men superintended by a smith, who was paid in a share of 
nails, worked at two forges. At one time $2 a day over the cost of 
coal and iron rods was being cleared. Neighboring plantation own- 
ers and farmers were customers. James Monroe in 1810 complained 
of a mistake in an order and stated that eightpenny nails were re- 
quired for hogsheads. Edmund Bacon, who was Jefferson’s man- 
ager, states that large sales were made to people putting up build- 
ings and that many stores in the region were supplied. The war of 


1812, however, cut off the supply of iron rods, and the business 
was abandoned. 


Textile Manufacture. Clothing, from the raw materials to the 
finished product, was turned out at Monticello. Cotton, wool, and 
hemp were all produced at various times. Silk experiments, how- 
ever, did not turn out well. Cotton cleaning was done by hand, 
though when Jefferson as Secretary of State had considered Eli 
Whitney's patent for the cotton gin, he inquired into the possibili- 
ties of purchasing a machine for Monticello. He apparently found 
it more practical, however, to order ginned cotton from the states 
to the south. The wool from the merinos was made into cloth, and 
a sketch sent Charles Wilson Peale shows the type of fulling ap- 
paratus used at Monticello. The best cloth for work clothes Jeffer- 
son found to be a mixture of cotton and hemp. To prepare the 
hemp he devised a hemp brake —a wooden mallet worked by a 
cog arrangement fitted®to the horizontal wheel of the horsepower 
of his threshing machine. As with his other improvements, he sought 
no exclusive rights to this, and to protect others in their enjoyment 
of its use he stated in 1815, “as soon as I can speak of its effect 


At Shadwell, Jefferson’s birthplace, conservation is practiced today and the 
grass grows high. Monticello is in the distant background. (Photo by courtesy 
U. 8. Soil Conservation Service) 
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with certainty, I shall proba- 
bly describe it anonymously 
in the public papers in order 
to forestall the prevention of 
its use by some interloping 
patentee.” 

There were three spin- 
ning machines at Montice!lo, 
one with 36 spindles, one 
with 18, and one with 6. 
Cloth was supplied for all 
the plantation staff, and the 
surplus was marketed. Bacon, 
his manager, stated that he 
had sold “wagon loads” o! it 
to the merchants. In 1512 
Jefferson received a piece of 
homespun from John Adans, 
who had maintained a 12- 
year silence since Jefferson 
beat him at the polls in 1890. 
The two friends now were 
reconciled and carried on a 
. correspondence that lasted to 
the end of their lives. Jefferson had never feared the development 
of industry, as such, in the United States. He had, however, feared 
the appearance of poverty and vice attendant upon the growth of 
industrial cities in the past. In his reply to Adam’s first letter, he 
expressed his pleasure in the fact that home manufactures were 
being stimulated and expressed the belief that though the South, 
by home industry, would produce sufficient coarse clothing, it 
would look to New England in purchasing the finer textiles. He 
believed in an “equilibrium of agriculture, manufactures, and com- 
merce.”” In 1816 he stated, “Manufactures are now as necessary 
to our independence as to our comfort.” 


Soil Exhaustion and Erosion. Those who have examined Jeffer- 
son’s accounts know that in the latter part of his life he was deep 
in debt. Despite his progressive attitude in the matter of mechani- 
cal, crop, and livestock improvements and the development of home 
industry, the Monticello farms apparently did not pay. Many rea- 
sons may be given for this, and from the agricultural standpoint 
the following are important. There were the long periods of public 
service during which Jefferson had to leave his lands to the care of 
managers. There were the marketing difficulties which were ex- 
perienced by other plantation owners. Then there was the basic 
factor that the red soils of his estate quickly gullied and washed 
away. There is a big clock, designed by Jefferson, under the portico 
at Monticello. In some ways, I think, a clock is symbolic of the 
plantation itself. Jefferson after his return to farming was con- 
stantly engaged in improving the works of the plantation, but the 
mainspring, the soil, had been weakened by 60 years of planting, 
chiefly in the clean-tilled crops, corn and tobacco. “Time, patience, 
and perseverance,” Jefferson knew, were necessary to restore the 
soil. Rotations were one method he employed; another was con- 
tour plowing. 4 

Soil Conservation. Where Jefferson learned about contour plow- 
ing is not known. Its origins are as old as our oldest records. He 
may have read its description in his library volume of Colume'la 
or have seen it practiced on the slopes of Europe. What is impor- 
tant is that his was the first great voice in the United States to urge 
its practice. A hillside plow designed by his son-in-law, Thomas 
Mann Randolph, was used at Monticello. An A beam diagramm ed 
by Jefferson was used to run the levels. Contour plowing toget er 
with the use of plaster clover would, he hoped, again restore “he 
fertility of the soil, which once he said was “exceeded by no “:p- 
land in the state.” In a letter written to Charles W. Peale, April 
17, 1813, Jefferson wrote: 


“Our country is hilly and we have been in the habit of plouyh- 
ing in straight rows whether up or down hill, in oblique lines, or 
however they lead; and our soil was all rapidly running into the 
rivers. We now plough horizontally, following the curvatures of 
the hills and hollows, on the dead level, however crooked the lines 
may be. Every furrow thus acts as a reservoir to receive and retain 
the waters, all of which go to the benefit of the growing plant, 
instead of running off into the streams. In a farm horizontally and 
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deeply ploughed, scarcely an ounce of soil is now carried off from 
it. In point of beauty nothing can exceed that of the waving lines 
and rows winding along the face of the hills and valleys. The 
horses draw much easier on the dead level, and it is in fact a con- 
version of hilly grounds into a plain. The improvement of our 
soil from this cause the last half dozen years strikes every one with 
wonder. For this improvement we are indebted to my son-in-law, 
Mr. Randolph, the best farmer, I believe, in the United States, and 
who has taught us to make more than two blades of corn to grow 
where only one grew before. If your farm is hilly, let me beseech 
you to make a trial of this method. To direct the plough horizon- 
tally we take a rafter level of this form. (A sketch of the level is 
included here in the manuscript.) A boy of thirteen or fourteen is 
able to work it round the hill, a still smaller one with a little 
hough marking the points traced by the feet of the level. The 
plough follows running through these marks. The leveller having 
completed one level line through the field moves with his level 30 
or 40 yards up or down the hill, and runs another which is 
marked in like manner and traced by the plough, and having thus 
run what may be called guide furrows every 30 or 40 yards 
through the fields, the ploughman runs the furrows of the intervals 
parallel to these. In proportion, however, as the declevity of the 
hill varies in different parts of the line, the guide furrows will 
approach or recede from each other in different parts, and the paral- 
lel furrows will at length touch in one part when far asunder in 
others, leaving unploughed gores between them. These gores we 
plough separately. They occasion short rows and turnings which 
are a little inconvenient, but not materially so. 

“I pray you to try this recipe for hilly grounds. You will say 
with me, ‘Probatum est’, and I shall have the happiness of being 
of some use to you, .and through your example to your neighbors, 
and of adding something solid to the assurances of my great esteem 
and respect.” 


JEFFERSON PROMOTED CONTOUR PLOWING AND OTHER CONSER- 
VATION PRACTICES BY PERSONAL EXAMPLE 


Jefferson promoted contour plowing and other conservation 
practices by personal example, correspondence, and published com- 
munications. In a letter to the “American Farmer’’, published in 
1820, he states that contour plowing was being practiced near 
Lynchburg which was many miles distant from Monticello. In this 
promotion of soil conservation Jefferson was 100 years ahead of 
his time. When so much cheap land existed, the difficulties of 
spreading a conservation message were large. 


Science, Learning, and Human Values. In this short review of 
Jefferson's interest in the technical aspects of agriculture, little em- 
phasis has been laid on his appreciation of the human values as a 
part of the agricultural way of life. Jefferson's fundamental quest 
in his many fields of activity was for their bearing on the worth 
and dignity of the human personality. Though science and tech- 
nology are a part of the farming picture, he keenly realized that 
human values are the essential elements in its composition. Jeffer- 
son was the first great advocate of agricultural education in “every” 
institution of higher learning in our country. 

One of the proposals made by the Albemarle Society, in which 
Jefferson took a leading part after his return to Monticello, was 
that a chair of agriculture be established at the University of Vir- 
ginia. In a letter written on January 24, 1819, to Mr. Simeon De- 
Witte, the surveyor general of New York, Jefferson commented: 

“I have always thought that a professorship of agriculture should 
make a part of the establishment in all our Universities, thro’ 
which its principles, and in some degree its processes, might be 
taught, and our students retire to their homes from college, with 
a competent knowledge of its theory and an enlightened taste for 
its practice. This is the more necessary in our country, where so 
great a proportion of the students are of the agricultural character. 
Whether it would be better to detach this branch from the other 
sciences, and to make of it a separate institution, I am not prepared 
to say. The proposition is new and would require consideration.” 

Jefferson’s ideas about a chair of agriculture at the University of 
Virginia were never realized. But within his century there was 
established the land-grant college system, which brought to full 
fruition the thoughts of Jefferson about agricultural education. 

Jefferson’s portrait rightly hangs in the land-grant colleges and 
universities today, and true to his philosophy students are trained 
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not only in techniques but also in courses of broader import. Only 
by continuing such courses and broadening their basis, as is neces- 
sary in this complex and changing world, may we continue to have 
a generation of farming people who will maintain their standing 
and approach the Jeffersonian definition as “The chosen people of 
God, if ever he had a chosen people, in whose breasts he has made 
the peculiar deposits for substantial and genuine virtue — its focus 
in which keeps alive that sacred fire which otherwise might escapes 
from the earth.” 


Land Drainage in England and Wales 
(Continued from page 298) 


Especially is this true in the Fen areas of eastern England which 
are below high tide and only slightly above mean sea level. A great 
part of the runoff there is pumped out; some is pumped twice be- 
fore it reaches the sea. Some of the many plants are of huge size; 
one which has a capacity of 1,500 cfs consists of three units each 
with discharge pipe of 102 in diameter. In many parts of the coun- 
try levees are being enlarged to give more certain protection against 
maximum floods, and training walls at estuaries are being extended 
farther into the sea to reduce sedimentation in the river outlets. 

Dredging to provide greater discharge capacity and channel 
clearing to facilitate movement of flood flows are the principal 
activities on outlet drainage systems. Levee construction is usually 
included in the major systems especially along the lower reaches of 
main rivers. Bank revetment to prevent or reduce scour is necessary 
along many reaches of rivers, 

Rehabilitation of farm drainage systems is the most important 
work in progress under the war program of the land drainage divi- 
sion. Tile installed during the nineteenth century have been ob- 
structed for many years, and open ditches have become so obstructed 
with silt and debris that they are no longer adequate. Cleaning out 
the ditches often has caused old tile systems to become operative 
again. Construction of mole drains is a considerable part of the work. 

Success of the Program. Land drainage in England and Wales 
is much more a government undertaking than it has been in the 
United States. Catchment areas are established in the discretion of 
the Ministry of Agriculture and Fisheries and have powers con- 
siderably exceeding those of drainage districts here. Definition of 
these areas according to drainage basin boundaries provides a logi- 
cal basis for coordination of the drainage problems in each area. 
All real property within the catchment area, with occasional ex- 
ceptions, contributes to the construction and maintenance of the 
main outlet and protection works. Government aid is given for the 
improvement of existing works or the construction of new works, 
50 per cent for the tributary works and for farm drainage, and up 
to 75 per cent of the cost for “main rivers.” The government has 


_ purchased drainage machinery, plows, and tractors for farm drain- 


age, which are operated by county war agricultural executive com- 
mittees, and the farmers may pay their share of the cost in 
installments. 

As stated in the beginning, the cultivated acreage in England 
and Wales was increased by 60 per cent, 4.1 million acres, in three 
years. Without the government control provided by the Drainage 
Act of 1930 and subsequent agricultural acts and the government 
grants-in-aid which have amounted to more than 11 million pounds 
sterling, this degree of success could not have been obtained. 


International Cooperation. In July and December 1941 the 
British government asked the United States for assistance in its 
land-drainage and agricultural war programs, specifically requesting 
hydraulic engineers to assist the Ministry's staff in planning land- 
drainage projects and in selecting lend-lease equipment, mostly 
powerful tracklaying tractors and tile-trenching machinery, to be 
obtained for use in reclaiming swamp areas and draining wet farm 
lands. The author was in England and Wales during March, April, 
and May 1942 to investigate these needs and to obtain first-hand 
information on Great Britain’s program for land drainage in World 
War II. Some drainage equipment has been furnished the British 
government during recent months, and the U. S. Sojl Conservation 
Service has had two drainage engineers in England since July 1942, 
who are working with British engineers on plans for drainage im- 
provements that will result in bringing additional lands into culti- 
vation. These engineers are planning to remain in Great Britain 
for the duration of the war. 
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Adapting F Machi Mulch Cul ft 2 
apting Farm Machinery to Mulch Culture fen 2 
in the r 
By G. B. Nutt, W. N. McAdams, and T. C. Peele easily ki 
MEMBER A.S.A.E. JUNIOR MEMBER A.S.A.E. weeks P 
ventiona 
ory. 
HE advantages of maintain- on crop yields. A supplementary :. ee 
ing mulches on the soil sur- area of several acres, sloping from ; e 
face where corn is grown 6 to 12 per cent, is being usec to aig ( 
were pointed out by Peele? from test equipment under conditions te 4 
results obtained near Spartanburg, characteristic of the Piedmont soil | PY“ 
South Carolina, in 1941. On four province. - he 
soil types, air-dry material was Tractor implements have been _ . 
added at the rate of 214 tons used principally to date, but some ae 
oven-dry weight per acre to plots consideration has been given to | . 
0.01 acre in size. Corn yields were horse-drawn implements. oy pes 
increased approximately 20 per A Model B Farmall tractor | 
cent by oat hay mulch and 80 per equipped with a B-96 planter, B- “4 = 
cent by crimson clover mulch. The 44 fertilizer attachment, and a ~~ 
increased yields were attributed B-236 cultivator was selected for J ” 
to moisture conservation and plant use in this work. The manufac. Al 
food leached from the mulch. turer's representative, Wm. E, § Ms 
In 1942 a cooperative project Meek, suggested the use of extra tached 
between the Soil Conservation tool bars and heavy shanks for § °®™ * 
Service (USDA) and the South i strengthening the front gangs of °° 
Carolina Agricultural Experiment eS aS the cultivator, and supplied the Ne 
Station was established at Clem- ‘alii alba rear section of a B-435 vegetable | wide f 
son with the following objectives: Fig. 1 View of clover balks before mulching operation cultivator end various types and sweep 
1 To determine tillage prac- sizes of sweeps. }) buster 
tices suitable for the maintenance of plant residues on the soil sur- In 1942 conventional equipment for preparing the seedbed, J contin 
face during the growth of row crops, such as cotton and corn. planting, and cultivating was used in the growing of cotton on 
2 To test the adaptability of existing horse and tractor-drawn 42-in rows, and no problems were encountered. In September cover Al 
equipment in maintaining plant residues on the soil surface, and to fOps consisting of vetch and rye mixed or crimson clover were VE! 
design and develop tillage tools adapted to this purpose. seeded on all the plots with the exception of two runoff plots. Fit 
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a mulch on the soil, and determining the effects of the treatments Matter was left as a surface mulch, preparing a planting ridge was vs 
a an done with some difficulty. Cotton stalks had to be ripped out and J "CSS 
grates pregented at the, annual meeting of the, American Society of narrow ridges formed without covering the vegetation in the mid- J Sin 
the Soil and Water Conservation Division. dles. To do this various types and sizes of sweeps in combination this c 
G. B. Nutr is head, agricultural engineering department, and W. N. with disk hillers were assembled on the front section of the B-236 §f difficu 
McADAMsS is assistant agricultural engineer, Clemson Agricultural College. * * x é 
T. C. Peete is project supervisor (SC-R-1), U. S. Soil Conservation cultivator. The most satisfactory arrangement consisted of using Ww 
ee maanees of Mulches on Runoff, Erosion, and Crop om middlebuster bottoms set to run about 5 in deep with 14-9 a mu 
Yields. S. C. Agr. Exp. Sta. Ann. Rpt. 1942. disk hillers mounted on the rear tool bar and spaced 22 in apart at in the 
visior 
tested 
use © 
light- 
modi 
F 
has b 
reach 
dues 
terra 
1 
deve! 
are t 
2 
use | 
2 
Moc 
mul 
. | mlm —, to | 
wo ~ Fy tidy 
Views of the equipment used in the South Carolina mulch culture re- mulching operation e Fig. 5 Middlebuster point with flattened sides used mu! 


search project. Fig. 2 Bedding attachment e Fig. 3 Vegetable cultiva- 


in mulching operations e Fig. 6 Mulch plow constructed at Clemson, 
tor with hillers and large sweeps e Fig. 4 Middlebuster point used in 


S. C. e@ Fig. 7 Mulch plow designed by J. T. McAlister 


ir A eles So! pod eee Poe SO eg Jt nT ee eee os") RS ee, ee ve eee ee twee te. 8's) pete S Reis. Mey, a 
icy Cg ie Rin = Ns. Sh aaah Tg pe Reet Petes A a | ee Se So cS a pari Fs | 
ee BREE he gee aang ate ei Se agape Fis 7 di ed 7h AS pay ee ee "a? 1 
Le pit Pie we ee ee eh ose ee pa Saeed ee aby, 4 i eee 
ee be + Fas ok ae BR te eee Stl ieee Sieh 7 "a4 a a “ee fe) ee eee RS 
peeheee se es bak 3 a A percaer Pre wt ale ue Ss = ee eee es) ae a. ‘ee: id, Sy stow te at: 
pe re sage hos ae ey aes test ei Tone a9 ee: 2 oe 3 ts At AS foes aa > J. | Rei ; 
ns ae be ras if eG mo ne Lay: | ne ae. _ Re Pears a Ae ‘Ts ay 2 Se DNS esate 
oe) re rer ee ee a es “ae Jai es Amey alee Pee a te oi Pad ‘ee eee oe Bros ee ONS, aa 
- on : SR aa: seek : 
¥. ~ 
: ' 
oo RS 
: 
q 
pa See 
Or etee 
ed 
“Syne 
7 oe 
Fe 
ta 
E er, 
ae 
co | ae 
de 
_ see, 
nh tat 
Werte) 
Be ce: 
Bey ; : 
Sais 
aa } 
eh ee . 
x f 
Acie a aes ‘e 
2) 0G) eee eae SR ete) 0S a ee ee Re ee Soc ae ee Ree el Scie FY fori aR eae ae ¥ cere Sy th ote Se 
MB “ae Ree Oy RA el Caetare neh eerie eet We ta Ste ee eal ie Wee YY er Bos 4 ot vee a = eae poe eee 
ae Pac A. | Ure aL ely 5008 eaeecsas Pa aie clita S\ oS ARR Ap Tedisco i eae aaa aes Ria) «ies a a be een eri Bie 2 
STi eee Be ieee een. 1 Sarena NTE seg, Gate, pee ae Bee (Gia Decne iiss 7 i eee agers Ppa te es 
| a Ther! Beis < hale “Seyiireher ee Biter war amir. OF, ho’ St, en ane <x ae SD eee ieee Be sah i 
> | ee aa i: | | Sa NR Ran” Pekan cg Ae. oe ee iti ole stale’ a ae ee a ae 2 


r 1943 


nentary 
1g from 
used to 
ditions 
ont soil 


ve been 
ut some 
iven to 


tractor 
nter, B- 
and a 
ted for 
lanufac- 
Wm. E. 
of extra 
nks for 
angs of 
ied the 
egetable 
es and 


eedbed, 
tton on 
er cover 
er were 
lots. 

> matter 
plowed 
supple- 
plowing 
organic 
ige was 
out and 
he mid- 
dination 
e B-236 
f using 
h 14-in 
apart at 


ides used 
Clemson, 


AGRICULTURAL ENGINEERING for September 1943 


the proper angle for throwing up a ridge (Fig. 2). This operation 
left 2 20-in balk of the cover crop in the middles. Some of the rye 
in the ridges failed to die, but the vetch and crimson clover were 
easily killed. Hereafter the planting ridge will be formed several 
weeks prior to planting. Thus in preparing the planting ridge con- 
yentional equipment strengthened with an extra tool bar is satis- 
factory. 

in mulching the 20-in balk of undisturbed cover crops (Fig. 1) 
several difficulties were encountered. On the B-435 vegetable culti- 
vator (Fig. 3) was assembled three heavy shanks and 20-in sweeps 
preceded by disk hillers set with just enough angle to cut ‘through 
the vegetation and prevent clogging. On straight rows and easily 
tilled soil fair results were obtained, but in heavy, rocky soil the 
sweeps would not stay under the vegetation. In addition, the sweeps 
could not be kept in the middles when plowing around the curves 
on contoured rows, due to the fact that when the front end of the 
tractor is moved to the right or left the sweeps move in opposite 
directions, throwing them off their course. Machinery mounted in 
the rear of tractor wheels will be unsatisfactory for mulching the 
middles of rows having sharp contours. 

A B-14 middlebuster (Fig. 4) with moldboards detached and 
frog cut down to which a 22-in special broadpoint share was at- 
tached gave much better results than the B-435 cultivator. How- 
ever, some clogging occurred, some vegetation was not killed, and 
some was covered with soil. . 

Next, two inches of steel were welded to each side of a 20-in 
wide point special share, and the share flattened out. This 24-in 
sweep was then attached to the cut-down frog on the B-14 middle- 
buster and was some improvement over the preceding share, but 
continued to clog and cover some of the vegetation (Fig. 5). 


A COMPLETE 26-IN MULCH ATTACHMENT WAS FINALLY DE- 
VELOPED AND BOLTED TO THE BEAM OF THE MIDDLEBUSTER 


Finally, a complete 26-in mulch attachment was developed and 
bolted to the beam of the B-14 middlebuster (Fig. 6). The upper 
bail bearing was replaced with one having a wide range of adjust- 
ments, and a 16-in plain blade special coulter was attached. This 
arrangement gave excellent results. To make the coulter cut through 
the heavy growth of vegetation and penetrate hard soil, it was 
necessary to operate it in a fixed rigid position. This placed extra 
strain on the coulter and rocks kept the blade dull and jagged. If 
this coulter can be designed to operate under spring tension, these 
difficulties may be eliminated. 

Work with horse-drawn equipment has been limited to testing 
a mulch attachment for a horse-drawn plow which was developed 
in the Soil Conservation Service maintenance shop under the super- 
vision of J. T. McAlister (Fig. 7). This implement has been 
tested under extreme conditions and was found unsatisfactory for 
use on curved rows and in rocky clay soil. On straight rows and 
light-textured soils, a horse-drawn implement of this type or a 
modification of it would probably do satisfactory work. 


From the observations made during the short time this work 
has been under way, the following tentative conclusions have been 
reached regarding machinery used in the maintenance of plant resi- 
dues on the surface of soils during the growth of row crops on 
terraced land in the Piedmont area: 

1 Conventional implements may be modified and attachments 
developed for them, but they should be made heavier when they 
are redesigned for this specific work. 

2 Mulching attachments should not follow the tractor wheels for 
use on sharply curved rows. 

3 More power will be required than is obtainable with the 
Model B Farmall tractor if more than one row at a time is to be 
mulched. 

4 The planting ridge should be prepared several weeks prior 
to planting, so that the vegetation will be decomposed and the 
tidge settled at planting time. 

5 The limiting factor in adapting horse-drawn equipment to 
mulch culture is insufficient power. 


This paper is a progress report of work that is being continued. 
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For Barn Construction? 


To THE Epiror: 


N article appeared in the London Engineering Journal for June 

25, 1943, that I think would raise the eyebrows of some of 

your readers. It describes a new method of making concrete build- 
ings, and it seems admirably adapted to barn construction. 

The construction consists of an arched span similar to a hip 


roof barn. The roof trusses extend down the sides to the ground 
as shown in the accompanying sketch. The important thing is that 


This sketch shows the Glover system of reinforced-concrete, portal-frame 
construction developed by C. W. Glover & Partners, consulting engineers 
of London, England 


they are pinned where they join at the peaks; the bases sit in 
rounded pockets in the foundation. This permits the foundation 
to settle with no strain or cracking of the hip members. 

The hip members are molded on the flat barn floor from one or 
more molds, and erected as soon as dry, which is 7 to 20 hours 
depending on the type of concrete used. 

The shortage of steel forced the British into this construction. 
They have built over 140 such buildings with no record of failure. 

J. B. FIsHER 


Chief engineer 
Waukesha Motor Co. 


Drainage for More Food 


OIL conservation has a very important place in our wartime 

food production program. In producing the increased crops de- 
manded by the present emergency, there should be no wastage of 
our soil resources. All phases of soil conservation work are impor- 
tant in conserving the soil of American farms, but under the present 
emergency the improvement of drainage conditions on lands already 
under cultivation offers an immediate and effective method of in- 
creasing crop production without increasing the amount of agricul- 
tural labor and power and machinery required to produce the crop. 

According to the records of the federal census bureau, there are 
approximately 21 million acres of land in organized drainage enter- 
prises in the twelve southern states. Of this area approximately 
514 million acres that now are under cultivation require the re- 
habilitation of their drainage improvements before the land can be 
made to produce the crop yields its fertility warrants. The rehabili- 
tation of the drainage improvements on this area is an effective 
method of obtaining increased crops. 
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HE construction of all types of prefabricated buildings by in- 
dustry for Army, Navy, and civilian housing during the present 
war has developed many interesting details. The trend has been to 
obtain the maximum space with the smallest amount of material, a 
building easily erected, usable and portable. The allotment of ma- 
terials by WPB and the necessity to economize on shipping space 
in cars and on ships have encouraged these developments. 

These developments should be applied in so far as feasible to 
farm building even after the war. The excessive drain on steel, 
wood, and all other building products for war needs means that we 
must make the most economical use of materials after the war to 
meet the needs of construction on the farm as well as for urban 
and industrial building. 

The point which is stressed by all manufacturers of prefabri- 
cated buildings is the unskilled labor and time required to erect the 
units. Labor is at a premium on the war fronts and on the home 
front and certainly prefabrication would not gain so much favor if 
it didn’t actually save labor. 

The designs used for prefabricated war buildings have been 
made to economize in the use of materials. Where a design or test 
indicates that a structural member can be reduced in size this is 
done. Even higher stresses were allowed in many cases in structures 
of the more temporary types, and they are proving satisfactory. This 
may prove even more possible as new lighter materials are devel- 
oped with higher allowable stresses. 

One type of building which is of interest to you is the one 
developed for the war program. This building is 22 ft wide, 48 ft 
long, and 11 ft in height at the center, and is made with a semi- 
circular roof. The prefabricated sections are of light-gauge sheets 
4ft in width and approximately 12 ft in length. They are rein- 
forced by a cold-formed rib which bolts directly into a corrugation 
on 4-ft centers. Nailing blocks fastened to the rib and cross pieces 
provide nailing facilities for insulation to the inside. A base angle 
allows the building to be erected on a foundation and secured by 
bolts. It is possible by the use of cold-formed channels to construct 
a wood floor, or a concrete floor can be used as an integral part of 
the foundation. 

The building requires a minimum amount of materials. The 
semicircular section gives a 6-ft head room at a distance of one 
foot from the side wall. It is possible to use plastic windows made 
as an integral part of the roof sheet so that a maximum of light 
and sunshine can be provided in the building. 

A building of this type offers a number of possibilities for the 
farmstead. The length is flexible, and different combinations for 
the provision of light, insulation, and ventilation make it possible 
to be used for several different purposes. 

Suppose that a farmer buys such a building for a poultry house. 
The building is 70 ft in length. In a few years he decides to de- 
crease his poultry flock and raise more hogs. By removing a few 
bolts he can dismantle 30 ft and move it in sections, and then 
purchase two new ends for a 22x30-ft hog house, or extend his 
former hog house of the same type without obtaining new ends for 
the needed space. There are so many cases on farms where changes 
in livestock production fail to make the maximum use of buildings 
and more flexibility is needed. 

Steel is a material which readily lends itself to fabrication. The 
many machines added to steel fabricating plants to handle wa? con- 
tracts on an assembly line will facilitate good prefabricated build- 
ings. New developments in brakes, presses, and dies are responsible 
for a more accurate or precision job of fabricating. The cold-form- 
ing machines and improvements in welding add to uses for steel. 

The biggest problem we find in industry is to obtain the proper 
requirements for buildings. If government and state agencies, to- 
gether with industry, can agree on a good set of requirements it 
would help a great deal for the farmer to obtain buildings which 


of the Farm Structures Division. 
ELMER F. CLARK is agricultural engineer, Butler Mfg. Co. 


Better Farm Buildings by Prefabrication 
By Elmer F. Clark 


MEMBER A.S.A.E. 
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will more nearly meet his needs. These requirements set up by 
engineers, builders, farmers, and research men would have a good 
influence on future building. 

I would like to summarize how prefabrication can help to se- 
cure better farm buildings: 

1 Buildings can be fabricated to the point where the ordirary 
farm labor can erect them at minimum labor cost. 

2 Materials can be used economically by buying the correct <ize 
for the least possible waste in fabrication. 

3 Materials and designs can be such that fire and wind-resis‘ant 
construction are built into the building which are a severe hazard 
on the American farm. 

4 Insulation where needed is included in the fabricated units. 

5 The proper designs for any necessary heating and ventilation 
can be worked into the building. 

6 A building with a pleasing appearance and maximum ficxi- 
bility can be obtained. : 

7 Facilities now available in steel plants which are doing war 
work can easily do an excellent job of prefabricating buildings. 


Nazis in the Woodpile 


N A.S.A.E. member, J. D. Long, submits the following review 

of a book by Egon Glesinger bearing the above title (Bobbs- 

Merrill Co., Indianapolis. 1942. $2.00), as being of special interest 
and significance to readers of AGRICULTURAL ENGINEERING: 

The author, whose family for generations were lumber manu- 
facturers and forest owners in all parts of the former Austro-Hun- 
gary monarchy, graduated from the Rockefeller Foundation-financed 
Graduate Institute for International Studies in Geneva. Three years 
of study in many European capitols for his thesis analyzing world 
timber economics resulted in his appointment as secretary-general 
of the Comite’ International du Bois, a position he has held since 
it was originated in 1932. The office which was formerly in Vien- 
na and Paris is now maintained in Washington, D.C. 

From the vantage point of this background and position he has 
written a surprising book, which understandably may be overdrawn 
or prejudiced in some viewpoints. 

European developments in wood chemistry during the past 
decade are outlined. He answers, at least in part, the question of 
the material reserves and resources which have supplied the Ger- 
man armies by pointing out the renewable source of supply avail- 
able to the Nazis. Through activities of the German Wood Trust, 
Hitler's “Thousand Year Reich” is to be the “Age of Wood”. 
They have even given wood the surnam “universalrohstoff’’ — 
the material which will produce anything. 

Research and manufacturing plants in five main categories sup- 
ply the Nazi armies and are one of their main hopes for German 
domination in the postwar economy. Motor fuel and lubric:nts 
from wood distillation supply practically all civilian and agricul- 
tural needs, wood gas for civilian automobiles and tractors sav ng 
an estimated 300 million gallons of gasoline in 1942. Food ind 
fodder for humans and livestock are compounded from the sugars 
and proteins secured by the hydrolization of wood. Cellulgse ind 
synthetic textile fibers from wood are in sufficient production to 
meet amply the clothing requirements of the German populat'on 
and armies, though it is believed the scientists have not yet suc 
ceeded in rendering the fiber as resilient and thus as warm as w ol. 

There, as in the United States, war has emphasized the impor- 
tance of wood as a structural material, and it serves for all civi ian 
construction, for transportable army huts, for packing cases nd 
crates, airplanes and other war uses. “Wooden iron” compose« of 
veneers impregnated with synthetic resins and then compresse: to 
three times the usual wood density can be molded and mach‘1ed 
to shape and gives light-weight equipment parts of high structural 
and electrical strength. Chemical by-products, especially livnin 
which serves as a source of cheap plastics and promises much more 
as its possibilities gradually become established, indicate wood as a 
more important raw material source for chemical development ‘han 
petroleum. 
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"HELLO SWEETHEART?” 


Remember me? 


I'm the farmer boy who waved good-bye 
to you a couple of years ago. What I’ve 
been through, since then, wasn’t pretty. 
But it made me think . . . of you. 


Lady, you helped me take the muddy fox 
holes, the fields of blasting mines, the 
dive bombers and the cold steel of 
bayonets in my stride. 


And the fellows who won’t come back 
-well, they died to keep you standing 
there with that crown on your head and 
the torch of liberty in your hand. 


I know I’m speaking for them, too, when 
I ask “How are things at home?” 


I don’t expect much, now that I’m back. 
But what I do ask for I really want. I 
want an honest chance to make a decent 
living, and to own my own farm some 
day. If I’ve got what it takes, I don’t want 


BUY 
WAR: BONDS 
AND 
STAMPS 


anyone holding me down with needless 
interference. I’ve seen too much of slaves. 


I want to marry that blue-eyed girl who's 
waiting for me on the farm down the 
road—and raise a family. I want some 
land of my own and a little home where 
the latch-string is always out to friends 
—never to the agents of a gestapo. 


I want to worship as I please. I want to 
say what I think, and not what someone 
else makes me say. 


I want to come back to a country where 
there is competition and fair play and 
opportunity. When I have my own farm, 
I want to run it my way. I don’t want 
anyone else doing my own planniag and 
bossing for me. 


I guess what I want all adds up to the 
right to live my own life in my own way 
—like an American. Yl have no part of 


any fancy foreign political theories .. . 
I’ve seen what’s happened to people who 
fell for them. 


From what I’ve seen, the American way 
can’t be beat. It’s made this country the 
greatest in the world. It made it possible 
for the folks at home to produce the food 
and munitions we needed to defeat the 
Axis. Best of all, it’s made us free and 
happy beyond all other nations. 


Lady, if you’ve kept America American, 
I'm not sorry I went to war. And ten 
million of my buddies feel just about 
the same way I do. 


* * * 


Some day the war will be over. Some day 
our boys will come home. And when 
that great day comes, we shall owe them 
more than parades and speeches. We shall 
owe them opportunities for jobs—and 
an America worthy of their sacrifices. 


REPUBLEC STEEL 


GENERAL OFFICES: CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 
WOVEN WIRE FENCING « BARBED WIRE « STEEL FENCE POSTS *« BALE TIES 


ROOFING and SIDING « NAILS « STAPLES «BOLTS, NUTS and RIVETS « PIPE 
CARBON, ALLOY and STAINLESS STEELS for FARM and DAIRY EQUIPMENT 
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UUUDOULEDL SALLE 


AGRICULTURAL ENGINEERING for September 1943 


HVOUVCAAUUUEEU AUNT nent 


NEWS SECTION 


Agricultural Engineers War Conference 
at New York © 


HE North Atlantic Section of the American Society of Agricul- 

tural Engineers will hold its usual yearly meeting—its “second 

war work conference” — at the Belmont-Plaza Hotel, New York 

City, September 27 and 28. To all agricultural engineers interested 

in the program to be presented, the Section extends a cordial invi- 
tation to attend this meeting. 

The forenoon session of the first day, with Ray W. Carpenter 
presiding, will open with an introductory talk by Section Chairman 
Archie A. Stone. The remainder of the session will be devoted to 
a questions-and-answers symposium on government policies on farm 
equipment and building supplies. The panel of speakers selected 
includes George Krieger, director, farm equipment division, H. S. 


Pringle, chief, farm equipment repairs branch, and D. A. Milligan,” 


consultant, WPB; David Meeker, chief, farm machinery and sup- 
plies section, C. L. Hamilton, chief, farm building supplies section, 
and L. L. Needler, chief, distribution of farm supplies, WFA, and 
A. A. Stone, chief, farm equipment section, OPA. Questions to be 
submitted to this panel will deal with production, distribution, pro- 
curement, prices, etc., of farm building materials, farm machinery, 
electrical equipment, and other supplies. 


The usual Section dinner will be held at 12:30 p.m. of the 
first day, the feature of which will be an address by Dr. Copeland 
Smith of the National Association of Manufacturers. 


The afternoon program of the first day, with Frank Hamlin 
presiding will deal with wartime problems of agriculture and its 
service industries. Speakers will include Earl Foster, executive 
secretary, New York Emergency Food Commission; James E. 
Walker, chairman, Pennsylvania USDA War Board; C. T. Whita- 
ker, president, New England Farm Equipment Dealers Association, 
and A. H. Hemker, General Electric Company. 

The evening of the first day will be given over to four concut- 
rent round tables, covering farm structures, power and machinery, 
rural electrification, and soil and water conservation. J. L. Strahan 
will preside at the farm structures round table, the scheduled 
speakers for which include Wallace Ashby on wartime crop storage 
problems, J. F. Schaffhausen on problems dealing with the main- 
tenance of farm structures, A. M. Goodman on postwar building 
problems, and J. R. Connel on uses of fiber pipe. 


At this writing programs for the other round tables are in- 
complete. 


The forenoon session of September 28, with B. P. Hess presid- 
ing, will be devoted to a program of general interest including a 
paper on the use of V-belts and pulleys by Henry A. Page, another 
on farm freezers (speaker to be selected), a discussion of soil con- 
servation in wartime by H. J. Raths, an account of a state fire con- 
trol program by J. R. Haswell, and finished off with a talk by 
Arthur W. Turner, President of the Society. 

The afternoon program of the second day, at which A. V. 
Krewatch will preside, will be opened with a talk by W. C. Krue- 
ger on cooperation of agricultural engineers and other specialists 
on production problems, and this will be followed by a considera- 
tion of current college problems in agricultural engineering, for 
which R. U. Blasingame, H. W. Riley, and G. M. Foulkrod are 
the scheduled speakers. It is also expected that the session will 
feature a paper on dehydration. Frank J. Zink of the Farm Equip- 
ment Institute will discuss the problems and accomplishments of 
the farm equipment industry in wartime. 

The following day, September 29, a conference of extension 
agricultural engineers is being called by S. P. Lyle of the USDA 
Extension Service to consider necessary corrections and changes in 
federal building plans for the northeast states. This is intended as 
a working conference; however, it is open to anyone interested in 
better farm buildings. 


Meeting of Chicago Members 


T THE suggestion of President Arthur W. Turner of the 
American Society of Agricultural Engineers, a dinner meeting 

of members of the Society in Chicago and suburbs is being arranged 
for Monday evening, September 13th. The dinner is scheduled for 
6:30 p. m. at the Top-of-the-Town Restaurant, 185 N. Wabash Ave., 
Chicago. Members of the Chicago area are urged to be present, 


YSUNU ULAR 


A.S.A.E. Meetings Calendar 


September 27 and 28 — North Atlantic Section, Belmont- 
Plaza Hotel, New York City. 
December 6 to 8—Fall meeting, La Salle Hotel, Chicago, 
Illinois. 


June 19 to 21— Annual Meeting, Hotel Schroeder, 
Milwaukee, Wis. 


and other members who happen to be in the vicinity at the time 
are cordially invited to attend. 

The primary purpose of the meeting is to discuss the question 
of whether or not to organize a Chicago section of the society. If 
members of the group in attendance are in general agreement that 
it would be desirable to organize such a section, steps will be taken 
at the meeting toward formal organization. 


S.A.E. National Tractor Meeting 


bf foes and postwar engineering needs in the tractor and 
farm machinery field will be discussed at the national tractor 
meeting of the Society of Automotive Engineers to be held Septem- 
ber 23 and 24 at the Hotel Schroeder, Milwaukee, Wis. The pro- 
gtam is sponsored by the Tractor and Farm Machinery Engineering 
Activity of S.A.E., of which George Krieger, S.A.E. vice-president, 
is chairman, and A. W. Lavers, is vice-chairman. 

The forenoon program of September 23 will open with a paper 
entitled “Predicting Tractor Bearing Life,” to be presented by John 
Borland of the Timken Roller Bearing Co., followed by formal 
discussions by B. W. Keese, Wisconsin Axle Division, Timken- 
Detroit Axle Co., and L. A. Bixby, Clark Equipment Co. 

The afternoon session of September 23 will be given over to 
the subject “Postwar Fuels,” the chief speaker being T. H. Risk of 
the Ethyl Corp. . ‘ 

At the forenoon session on September 24, E. F. Brunner of the 
Goodyear Tire & Rubber Co., will present a paper, entitled “Post- 
war Tires,” followed by general discussion. 

The afternoon session of September 24 will open with a repor: 
by Vice-Chairman A. W. Lavers on the activities of the S.A.E. 
Tractor War Emergency Committee. This will be followed by a 
paper by R. B. Schenck, of the Buick Motor Division of G.M.C., 
entitled ‘Special Addition Agent Steels,” followed by general 
discussion. 

The meeting will close with a dinner session on the evening of 
September 24, at which S.A.E. Vice-President George Krieger will 
preside. The toastmaster for the occasion will be J. B. Fisher of 
the Waukesha Motor Co.; the feature of the dinner will be an address 
by M.. Lee Marshall, deputy administrator, War Food Administra- 
tion, entitled “Wartime Farm Machinery and Food Production.’ 


Pasecieads of ASABE. Mendhers 


Henry J. Barre has been appointed the new head of the agricul- 
tural engineering department at Purdue University, effective Sep- 
tember Ist, and succeeds William Aitkenhead, who has served as 
head of the department for nearly thirty years. Professor Aitkenhead 
retires with the title of professor emeritus of agricultural engineer- 
ing _ will continue to engage in part-time teaching and research 
work. 

Dr. Barre is a 1930 graduate in agricultural engineering from 
Kansas State College. He was awarded a doctor's degree at Iowa 
State College several years ago, and for the past five years has 
been in charge of the grain storage’ project conducted jointly by 
the farm structures research division of the U. S. Department of 
Agriculture and the agricultural engineering division of the Iowa 
Agricultural Experiment Station at Ames, lowa. 


Robert C. Burnette was recently transferred to the War Food 
Administration at Washington from the Office of Price Administra- 
tion and is now chief of the machinery repair parts section, ma- 
terials and facilities division, WFA. Previous to his transfer he 
was acting chief of the farm equipment and tractor section, a- 
chinery branch, OPA. 
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An uninterrupted flow of electricity to the farm 
and manufacturing fronts means more food, more 
supplies for our fighting fronts. So keep those 
power lines on the job. They'll help compensate 
for the labor that’s been lost. 

You can obtain materials and supplies needed 
for proper maintenance and emergency repair of 
your A.C.S.R. lines. Alcoa has been authorized to 
carry an adequate inventory of these materials in 
stock, so we can make prompt shipment on orders 
bearing proper authorization. The form of certi- 
fication required is provided in the WPB Utilities 
Order U-1. 
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A.C.S.R. power lines—Aluminum Cable Steel 
Reinforced—are playing an important part in our 
country’s war effort. These conductors are on 
many of the steel tower, high voltage lines you see 
stretching across country. They form vast rural 
networks. A.C.S.R. provides the high conduc- 
tivity, high strength and resistance to corrosion 
that makes the enviable performance of these 
lines possible. 

If you need help in placing repair orders, 
or on any other maintenance problems, write 
ALumMInuM Company oF America, 1976 Gulf 
Building, Pittsburgh, Pennsylvania. 
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Douglas Fir Plywood 


provide warmer, wind - tight 
homes for our soldiers! 


@ The chances are that your soldier sleeps in a cantonment 
or hutment built of Douglas Fir Plywood. Millions of feet of 
this engineered lumber have been and are still being used 
to house our troops— both here and abroad. For just as ply- 
wood saves time and labor and produced superior pre-war 
structures for you . . . so now are its many advantages con- 
tributing to the war effort. But after Victory, this Miracle 
Wood will be in position to help you more than ever before. 


TO HELP SPEED 


VICTORY 
the Douglas Fir 
Plywood Industry 
is devoting its en- 
tire capacity to 
war production. 
We know this pro- 
gram has your 
approval, 


@ The interior of one of the Victory 
huts built by Texas Pre-fabricated 
House & Tent Co., Dallas. Walls, 
roof, awning flaps — all are Ex- 
terior-type Douglas Fir Plywood. 


@ (Right) Another style of hut, es- 
pecially adapted for use in all 
climates. Each contains some 1400 
sq. ft. of Douglas Fir Plywood. 
Plan now to make extensive use 
of Douglas Fir Plywood in YOUR 
post-war building. , 


SEND FOR FREE WAR 
USE FOLDER 


Scores of actual photographs show 
how Douglas Fir Plywood is serv- 
ing on every battle front and on 
the home front. Write for your copy 
today. Douglas Fir Plywood Asso- 
ciation, Tacoma, Washington. 
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Keith Hinchcliff, assistant agricultural engineer, Missisgj 
State College, is one of the authors of Extension Circular No. 4 
entitled “Successful Home Food Storage’’, recently issued. 


Orson W. Israelsen, research professor of irrigation and dij 
age, Utah State Agricultural College, was selected by the commit 
on faculty research of that institution for the second annua! facil 
research lecture, which was delivered before the U.S.A.C. Fag 
Association on March 10 of this year. The title of the papery 
sented is “Irrigation Science — the Foundation of Permane.:t Ag 
culture in Arid Regions.” A limited number of copies of 
lecture are available on request to Dr. Israelsen. 

Wheeler McMillen, editor, Farm Journal, is one of a conmiti™ 
of nine outstanding magazine editors invited by Elmer Davis, dingy: 
tor, Office of War Information, to advise the OWI on miagaziammmmy 
problems. é 


I, D. Mayer, associate in agricultural engineering, Indi:na Am 
ricultural Experiment Station, is one of the authors of Bulleiml 
483, entitled “The Construction and Operation of an Experimenjimm 
Dairy Barn,” just issued. i" 


C. B. Richey has recently taken a position with the Elect 
Wheel Co., Quincy, Ill., as development engineer, having <esigng 
as assistant professor of agricultural engineering at Ohio Stam 
University. 


George R. Shier resigned July 1 as extension agricultural engi 
neer of Ohio State University, to become associated with Howall 
S. Sterner Co., consulting structural engineers of Columbus, Ohi 
In his new connection, he will do consulting engineering work 
the farm structures field, as well as engage in sales enginecring. 


Joseph W. Simons was recently assigned to the machinery 
pair parts section, materials and facilities division, War Food A 
ministration, having been transferred from the farm structures 
search division, BPISAE, USDA. 


L. J. Smith, in charge of the agricultural engineering sectig 
Washington Agricultural Experiment Station, is one of the authd 
of Popular Bulletin No. 172, entitled “Home Drying of Fruits 4 
Vegetables with the W.S.C. Dehydrator’”’ recently issued. 


G. E. Wenzloff has resigned his position in charge of the @ 
harvesting department of the United States Sugar Corporation 
Clewiston, Florida, to become general manager of the Zellwomm 
Drainage and Water Control District of Zellwood, Florida. 


RESEARCH NOTES 


(A.S.A.E. members and friends are invited to supply, for pub-' § 
lication under this heading, brief news notes and reports on 
research activities of special agricultural engineering interest, 
whether of federal or state agencies or of manufacturing and ser- 
vice organizations. This may include announcements of new pro- T 
jects, concise progress reports giving new and timely data, etc. 
Address: Editor, AGRICULTURAL ENGINEERING, St. Joseph, Mich.) 


Necrology 


BENJAMIN O. CHILDs, associate agricultural engineer, Soil Cor P 
servation Service, U. S. Department of Agriculture, passed awa 
May 13 at his home in Montpelier, Vermont. s 
Mr. Childs was a native of the state of Georgia. He graduat 
from the Alabama Polytechnic Institute in 1907 with the degree ( t 
bachelor of science in civil engineering. Following graduation } 
entered the employ of the Louisville & Nashville Railroad Co., ! t 
Birmingham, Ala., as instrument man and chief of party, and | 
1910 when he severed connections with this employer he was res f 
dent engineer of the maintenance of way department at Firmin 
ham. Fram 1911 until 1917 he was engaged in the contractual 
business. 


In May 1917 Mr. Childs joined the Army with a first lieutenant 1 
commission and at the time of his discharge in 1920 he was 
major in the ordnance department. He spent over 12 months ! ] 


France acting as a division ordnance officer. 

In December 1920 he was appointed county agricultural ageq 
of Monroe County, Georgia, where he did an outstanding job ! 
introducing dairying into the county which at that time had onl 
one small dairy. He designed and constructed most of the concretf 
silos in the county and some 41 dairy barns. After resigning 
county agent to go into the contracting business again, he continué 
for a period of three years to act in the capacity of eng:neerif 
adviser to Monroe County. 

In 1930 Mr. Childs entered the employ of the USDA Butea 
of Public Roads, to take charge of a drainage experiment on sugt 
cane land at Houma, Louisiana, under the direction of S. H. M 
Crory. When the drainage division of the former Bureau of Agr! 
cultural Engineering was transferred to the Soil Conservation Set 
vice, Mr. Childs joined the latter agency and at the time of bi 
passing was employed as associate agricultural engineer of the § 
in Vermont. 
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Tue new Armco Aluminized Steel offers 
interesting possibilities for farm use after 


the war. 


— This unusual sheet metal combines the 
er, Soil Cor 


passed avg  SUFface advantages of aluminum with the 


strength of steel. Its surface corrosion resis- 
tance is similar to that of aluminum — due 
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to the formation of a tough, self-healing oxide 
film on the coating. 


Aluminized Steel will not heat-discolor at 
temperatures up to about 1000° F., and will 
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resist destructive oxidation at much higher 
temperatures. It may be painted; yet for 
most applications the natural surface is satis- 
factory. After the war it will be made in a 


finish that can be buffed to a bright luster. 
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The aluminum coating will not peel or 
flake in moderate drawing and forming. For 
structural designing, you can figure this 
metal has the same physical properties as its 
steel base. “Aluminized” can be supplied in 
either sheets or coils, with regular or high 
strength base metal. 


Does this suggest to you possible future 
farm applications for Aluminized Steel? We 
shall be glad to work with you in carrying 
out your plans. 


For technical data and other information, 
just address The American Rolling Mill 
Company, 2411 Curtis 
Street, Middletown, 
Ohio. 
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an without WHEELS? 


Neither can we. Nor can we picture the 
completion of an important plowing, plant- 
ing. cultivating or harvesting job being 
done JUST WHEN IT SHOULD BE DONE 
if the farm implement being used has a 
broken wheel. 


It’s easy — too easy —to take wheels for 
granted. We, who are wheel building 
specialists, know that. That's why a lot of 


into the designing and proving of the 
wheels we are privileged to fashion for 
specific farm tools intended to function 
within a specified service range. 


a ene 


Although we have been building de- 
pendable wheels for agriculture for over 
fifty years. we are NOT looking back- 
wards. We are LOOKING AHEAD toward 
the new horizons of agriculture and agri- 
cultural engineering. 


New techniques are coming into their 
own. Crops, once uncommon, are becom- 
ing major sources—some for food — some 
for the many new products created by the 
magic of modern chemistry. 


Each new advance opens new applica- 
tions for wheels — smooth rolling, depend- 
able wheels fully capable of meeting un- 
expected hazards so that, when weather, 
crop development and the farmer's sched- 
ule demand that a job be performed 
HERE AND NOW, the wheels will do their 
job. 


ENGINEERING CONSULTATION 


Frencht & Hecht engineers are backed 
by a wealth of experience and exceptional 
facilities for designing, testing and produc- 
ing the wheels you require NOW — or— 
for the period of post-war expansion. We 
invite your inquiries and will consider it 
@ privilege to cooperate with you on the 
complete solution of your wheel problems. 


Your Inquiries will Command Our 
Prompt and Thorough Attention 


) FRENCH & HECHT, INC. 
DAVENPORT, IOWA. 
Wheel pupters - S1isce 1888 


a 
IMPORTANT 


SS MODERN FARMING 


hard-headed, competent engineering goes: 


— 


Agricultural Engineering Digest 


A review of current literature by R. W. TRULLINGER, assistant chief, 
Office of Experiment Stations, U. S. Department of Agriculture. 
Copies of publications reviewed may be procured only from the 
publishers at the address indicated. 


THE GRAVER CONTINUOUS CLARIFIER AT EWA PLANTATION 
Company, F. E. Gay. Hawaii Sugar Technol. Rpts., 4 (1941), 
This clarifier operates upon basic principles entirely different from § 
those of the standard lime-defecation processes heretofore practiced 
in Hawaii, namely, extremely low -juice velocities throughout which 
prevent any redispersion of the formed floc and “upward sludge § 
filtration” which allows the incoming juice to flow upward through § 
a blanket of settlings that acts as a filtering medium by retaining fine § 
nonsettling particles. The operating characteristics of the clarifier 
are analyzed, the nature of the device and its mode of operation are 
indicated in a diagrammatic drawing and in illustrative velocity of 
flow calculations, etc. A rate of handling of juice which would 
have been impossible with the intermittent-type settling tanks form. 
erly used was attained, other improvements in processing were 
noted, and the finished sugars compared favorably with the best 
sugars produced in the Hawaiian Islands. 


RECENT DEVELOPMENTS IN SUGAR CANE PLANTING AND Ra- 
TOONING EQUIPMENT, W’. J. Maze. Hawaii Sugar Technol. Rpts, 
4 (1941). The author briefly summarizes planter development in 
Hawaii, beginning with a sled planter built about 22 years ago, 
one of the first successful machines and the first to furrow and 
drop the seed in one operation. The first wheel-mounted planter 
followed two years later. This machine had also a roller-covering 
device and a fertilizer distributor. Further developments are fol- | 
lowed, including those of present-day machines. The history of 
ratooning equipment is similarly outlined. Use of ratooning equip- 
ment was formerly confined mostly to unirrigated areas, about the 
only equipment used in irrigated fields being 8-in walking plows 
and middle breakers for hilling up cane. A reversible shovel plow 
appeared about 1924, was widely used for a time, and was followed 
about 1930 by a line reshaper which has had a wide influence on 
ratoon operations on all irrigated and most unirrigated plantations, 
In 1927 a directly connected tool frame made possible the use of 
tractors for the various operations connected with mechanical ra- 
tooning. Ratooning machinery and practice, like the planting equip- 
ment, are followed through to the current devices and methods. 


MissourI Woops AND Woop-UsiINnG INpustrRIEs, W. C. Sech- 
rist and R. H. Peck. Missouri Ag. Exp. Sta. (Columbia) Bul. 442 
(1942). Although Missouri uses five times as much lumber as is 
produced within the state, farmers and other small forest owners 
often are unable to dispose of homegrown forest products profit 
ably owing to lack of information as to location of markets, species 
and specifications in demand, and prices available. The purpose of 
this survey is to provide marketing information to timber producers 
and to determine location of areas where presemt supplies of raw 
materials would appear to warrant establishment of new industries. 
Information was obtained from a total of 449 industries, including 
150 sawmills and 38 stave mills. The two main topics taken up 
are uses of Missouri timber and commercial timber species and § 
their uses, a directory of wood-using industries with the type of 
raw material used being included under the second of these head- 
ings. Examples of the questionnaires submitted to wood-using in- 
dustries, sawmills, and landowners are appended. 


DRAINAGE AND FLOoD-CONTROL ENGINEERING, G. W. Pickels. 
McGraw-Hill Book Co. (New York) (1941). In this second edi- 
tion, about 95 pages of the original book have been replaced by 
125 pages of new or revised material. In the chapter on precipita 
tion, a table of data on fifty-four of the more important storms 
over the United States has been added, together with similar data 
for the New England storm of 1936 and the Ohio Valley storm 
of 1937, and other material has been added to this chapter. Also 
enlarged or brought up to date are the chapters on flood runoff, 
stream discharge measurements, flow of water in open channels 
(new data bearing upon Kutter’s » both for stream channels and for 
floodways), and flood prevention by reservoirs. Only the chapter 
on drainage law remains unaltered. 


Gogp PRACTICE IN CONCRETE MASONRY WALL CONSTRUC- 
TION, K. C. Tippy. Jour. Amer. Concrete Inst. (Detroit, Mich.) 13 
(1942), No. 4. The author discusses some of the details of con- 
crete masonry wall construction, details which represent the differ- 
ence between ordinary and good construction, as strength, durability, 
and watertightness; the need for preshrinkage of moisture-laden 
masonry units before laying in a wall; the use of the proper mor- 
tar; adequate footings and foundations; use of proper lintels and 
sills; tying of partitions to exterior walls; expansion and contrat 
tion joint; and precautions with parapet and flashings, drains, and 
waterproofing practice. (Continued on page 314) 
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Wars cannot be won without wood 


DeMANDs for lumber and wood products increased 
when World War II got under way. Last year, 31.5 
billion board feet of lumber was produced by the 
lumber industry. This vast supply was quickly used 
for drill halls and hangars, for airplanes, military huts, 
crates, and boxes, P.T. boats, plywood cargo planes 
and bombers, templates for shipyard designing, and 
housing for war plant workers. 

Lumber, though limited in quantity, has also been 
put to vital work on farms. Long the most economical 
farm building material, lumber today is being used 
and re-used for needed items of farm equipment. 
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E LU 


Farmers are making or puchasing ready-made, lumber- 
built hog feeders, gates, hayracks, self-cleaning nests, 
waterers, roosts and stanchions. Such equipment is 
saving farm labor and feed. It is helping to maintain 
high levels of farm production. 

Members of the Society are invited to write for a 
copy of the new 4-Square Lumber-Built Farm Equip- 
ment book which illustrates in detail many needed 
items of farm equipment. Working drawings accom- 
pany each illustration. Most of the items described 
may be built easily from available stocks of lumber. 
WEYERHAEUSER SALES COMPANY « ST. PAUL, MINNESOTA 
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Materials 


EERE 


for Farm Uses 


Roofing, siding, insulation and wallboard 
products . . . scientifically produced from as- 
phalt, asbestos-cement, wood fibre, minerals 
and other non-critical materials . . . are widely 
available for prompt delivery from Flintkote 
distributors. 


These time-proved building materials have 
long been used for farm construction, mainte- 
nance and repair. Replacing hard-to-get ma- 
terials, many Flintkote products offer special 
advantages for farm application, protection 
from fire, weather and wear and the attacks 
of insects and rodents. 


Consultation and advice on farm construc- 
tion problems is readily available from the 
Flintkote Agricultural Engineering Depart- 
ment. Please address your inquiries to the 
nearest branch office. 


THE 


FLINTKOTE 


COMPANY 
30 Rockefeller Plaza, New York 20, N. Y. 


MI Fi 00.066cn. cece ec cascccaccccccccs ++eeeees1215 Sylvan Road, S.W. 
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PROPOSED SPECIFICATION FOR Cast STONE, C. G. Walker ct al. § 
Jour. Amer. Concrete Inst. (Detroit, Mich.) 13 (1942), No. 4 
The principal changes which have been made are an increase in 
compressive strength requirements from 5,000 to 6,500 lb per sq in 
and a reduction in permissible absorption from 7 to 6 per cent, 
The absorption period has been increased from 24 to 48 hr, and 
the lower limit of 3 per cent on absorption has been eliminated. 


THe EFFECT OF CHANGE IN MOISTURE CONTENT OF THE 
CREEP OF CONCRETE UNDER A SUSTAINED Loab, G. Pickett. Jour, 
Amer. Concrete Inst. (Detroit, Mich.) 13 (1942), No. 4. The 
amount and rate of plastic flow in concrete under load has been 
found to depend upon the rate of drying. This paper presenis a 
mathematical analysis showing that this is a natural consequence 
of nonuniform shrinkage and a nonlinear stress-creep relationship, 
The analysis further shows that shrinkage cannot account for addi- 
tional creep unless inelastic strain not proportional to stress is pro- 
duced. Results from experiments designed to test the applicability 
of the theory to concrete are reported. 


PROFILE CURVES FOR OPEN-CHANNEL FLow, D. F. Gunder. 
(Colo. State Col.) Amer. Soc. Civ. Engin. (New York) Proc., 68 
(1942), No. 4. The author analyzes certain irregularities appear. 
ing in the surface profile curves for gradually varied flow under 
conditions in which the depth of flow is less than both the normal 
and critical depths. The equation of gradually varied flow in a 
wide rectangular channel is integrated for the case in which the 
Chezy coefficient is given by the Manning relation C = 1.486— 
R1/6/n, The curves for a variable Chezy coefficient given by the 
Manning relation are sketched. It is concluded. in part, that the 
use of the differential equation of gradually varied flow at depths ] 
below both the critical and normal depths should be restricted, in that 
the Manning relation for the Chezy coefficient should not be used, 
although in most cases, from a theoretical standpoint, the Bazin or 
Ganguillet-Kutter relations are satisfactory; and that “perhaps the 
backwater curves in most texts are based on certain qualitative 
features of the equation of gradually varied flow plus a knowledge 
on the part of the writers of what these curves should look like.” 


AGRICULTURAL ENGINEERING INVESTIGATIONS BY THE NEW 
JERSEY STATIONS. New Jersey Ag. Exp. Stas. (New Brunswick) 
Rpt. 1941. Current experimental results are reported in the form 
of brief answers to the following questions: Does silo leakage 


_ waste food material and what can be done about it, what determines 


silo pressures, are separate silo reinforcing schedules recommended 
for corn and grass silage, will silos hold more grass than corn 
silage, can condensation loading of dairy barn insulation be pre- 
vented, does it pay to irrigate potatoes in New Jersey, what is the 
New Jersey trend in crop irrigation, does tiling justify its cost and 
what system is recommended, how does New Jersey rank in rural 
electrification, what does the USDA Extension Service offer those 
having farm building problems, what paint types are best for farm 
structures in New Jersey, is assistance available in the adaptation 
or development of new machinery applications to farming, what is 
the cause of red water from wells and how can it be corrected, can 
polluted water be effectively sterilized by ultraviolet rays and made 
suitable for potable purposes, does the process of chemical treat 
ment of sewage produce a sludge containing more plant nutrients 
than sludges from other processes, can the ash obtained from sew- 
age sludge incinerators be used for commercial purposes, what are 
the sources of odor in sewage-treatment processes, how can the 
odors produced by stale sewage be controlled, can grease removal 
from sewage be accelerated, is chlorine effective in the contro! of 
bulking of activated sludge, can the oxidation of carbonaceous and 
nitrogenous materials in sewage proceed simultaneously, how can 
the operation of an activated sludge plant be better controlled, »vhat 


service does this department give to the department of institu:ions J 


and agencies, and what new structures or investigations with state 
institutions have shown the most progress in the past year? 


Bonds for Rehabilitation 
(Continued from page 286) 


So restricted, such bonds might properly be issued in 
any amount up to the total of actual depletion and negle«ted 
maintenance and renewal. To this amount they should b* 
tax-free; that is, amounts diverted into such bonds should 
be deductible from income for computation of taxes. No 
doubt there would be some difficulties of detail in determin- 
ing the limit for such deduction and diversion, but the 
governing principles are well defined by years of usage. 
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He Could Not Equal 


the Miracles of Industrial Synergism 


Yes, industrial synergism is the name for it. Where Aladdin 
rubbed his lamp to evoke the fantasies of legend, now men rub 
ideas against ideas to create realities far in excess of the sum total 
of the ideas expressed. The stimulus of men thinking together— 
defined as sYNERGISM—produces the modern magic of progress. 


eee thinking that rubs little ideas 
against each other sometimes yields out- 
standing “plus” results. 


For example, synergistic thinking between 
Atlas field engineers, research men and labora- 
tory experimenters produced the Atlas Mana- 
site detonator—and the “plus” result was 
greater safety. 


The extra margin of safety provided by de- 
pendable Manasite detonators has enabled 


operating men to minimize accidents, reduce 
loss of man- and equipment-hours and cut 
down delay. 


Of course, no detonator is fool-proof. But the 
mere fact that nearly 300,000,000 Atlas Mana- 
site detonators have been used is evidence 
aplenty that synergism counts in giving 
“2 + 2 = 5” value to products. Manasite 
detonators cost no more and require neither 
special equipment nor change in methods of use. 


Atlas representatives like to think synergistically with cus- 
tomers. Consult us when you have a blasting problem and find 


out how synergism can work for the individual contractor. 


Monosite: Reg. U. S. Pat. Off. 


ATLAS POWDER COMPANY, Wilmington, Del. - Offices in principal cities » Cable Address—Atpowco 


ae a A 
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Ain-Coaled ENGINES 


To provide the most satisfactory heavy-duty service 
and to reduce replacement costs to a minimum, ALL 
Wisconsin Engines are made with renewable valve seat 
inserts, made of costly chrome-nickel molybdenum al- 
loy. You have less valve grinding to do, fewer tappet 
adjustments to make ...and a simple replacement job. 
Just one of many “better-than-average” details of Wis- 
consin Engine construction that help to 
maintain trouble-free service schedules 
for Wisconsin-powered equipment. 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


only $1.40 


The ONLY binder that 
opens flat as a bound book! Made of 
durable imitation leather, nicely 
stamped on front cover and backbone, 
with name of journal and year and 
volume number, it will preserve your 

journals permanently. Each cover holds 12 issues (one 
volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


seeneeeeeae-enranerMAIL COUPON TODAY s2seseeneeenenneue 


SUCKERT LOOSE-LEAF COVER CO. 


234 West Larned St., Detroit, Mich. 
Mail post Paid ..eecccccscsevenenereremernennrnrevnnbinders for Agricultural 


DACGNDN MIN 8 nn eS n 
Will remit in 10 days or return binders collect. 


(NRO ES SER Gane dt oa a aCe TR YI Rene o 
Address 


New Literature 


“THE 1943 Buyer’s Guipe.” Farm Implement News Co., 431 
S. Dearborn St., Chicago. 

This is volume 52 of the well-known farm equipment buyer's 
ae and py sages repair directory covering products of manu- 
acturers of farm and garden implements, tractors, wagons and 
carriages, motor trucks, lighting plants, cream separators, gasoline 
engines, windmills, pumps, wire fencing, and the many accessory 
lines sold by farm equipment dealers. This guide is issued annually 
and is divided into three main parts: (1) Various classifications 
of farm implements, tractors, vehicles, repairs, etc., with the name 
and address of producing manufacturers under each classification; 
(2). a general directory of manufacturers arranged alphabetically 
by states, with a listing of the products of each manufacturer, and 
(3) an -alphabetical list of the names and addresses of manufac- 
turers of farm equipment in the United States. An exhaustive index 
of the various equipment classifications is also provided. 


“FARM TRACTORS — FUELS AND LUBRICANTS”. Paper, 814xil > 
inches, 80 pages, 182 illustrations. Standard Oil Company, 910 
S. Michigan Ave., Chicago, Ill. 

This book is designated as Engineering Bulletin No. FD-53 and 
is prepared by the sales technical service department of the Stand- 
ard Oil Company for the special instruction of salesmen and users _ 
of farm tractors. The book is in two parts. Part one deals with the 
functions and construction of the various parts of the farm tractor,-§j 
and part two with tractor operation and maintenance. A supple- 
ment to the book includes fuel recommendations for farm tractors 
and tractor data, adjustments, and lubrication recommendations in- 
tended for use where the instruction manual is not available. Any- 
one concerned with the sales, servicing, and use of farm tractors 
will find this book of inestimable value. 


Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 
urged to send information relative to applicants for consideration of the 
Council prior to election. 


Robert J. Buzenberg, sales manager, farm machinery division, 
Viking Mfg. Co., Jackson, Mich. 

Charles N. Karr, agricultural sales manager, The Cleveland 
Tractor Co. (Mail) 3137 Washington Blvd., Cleveland Heights 
18, Ohio. 

Keith Q. Kellicutt, civilian instructor, radio mechanics, Army 
Air Corps. (Mail) 9 S. Owen Dr., Madison, Wis. 

Paul L. McConnie, tractor division, Eastern Sugar Associates. 
(Mail) P.O. Box 291, Central Juncos, Juncos, Puerto Rico. 

Edward A. McRae, assistant agricultural engineer, Soil Conser- 
vation Service, U. S. Department of Agriculture. (Mail) Harrison, 
Arkansas. 

R. A. Mitchell, division manager, Hume-Love Co., P.O. Box 
310, Mendota, IIl. 

Dilman L. Moothart, assistant agricultural engineer, Soil Con- 
servation Service, U. S. Department of Agriculture. (Mail) 63 S. 
28th St., Paris, Tex. 

Sadao Nagata, farmer, Sugar, Idaho. 


Leonard D. Ogle, assistant sales manager, agricultural division, 
The Cleveland Tractor Co. (Mail) 897 Cambridge Rd., Cleveland 
Heights, Ohio. 

Glen E. Page, engineer, Goodyear Aircraft Corp. (Mail) 736 H, 
Warner Ct., Akron, Ohio. 

Richard L. Ranney, junior engineer, Forest Products Laboratory, 
U. S. Department of Agriculture. (Mail) McLean, Va. 

Ephriam O. Schwab, assistant agricultural engineer, Soil Con- 
servation Service, U. S. Department of Agriculture. (Mail) P.O. 
Box 840, Corsicana, Tex. 

Paul W. Silvey, advertising manager, Brower Mfg. Co., Quii.cy, 
Ill. (Mail) RR No. 2. 

W. Forrest Smith, owner, Forrest Smith Terracing Co., She'by- 
ville, Ky. 

J. Stefan, Jr., sales manager, Electric Wheel Co., Quincy, Ill 
(Mail) 2300 Aldo Blvd. 


E. Buford Williamson, junior agricultural engineer (BPISAE), 


. -U. S. Department of Agriculture. (Mail) P.O. Box 215, Leland,. j 
. Miss. es 


TRANSFER OF GRADE 

S. Milton Henderson, research assistant, agricultural engineering J 

dept., Iowa State College, Ames, Iowa. (Junior Member to Member) 

L. G. Samsel, supervisor, literature and film production, J. L 
Case Co.. Racine. Wis. (Associate to Member) 
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